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An Expert Gives You His 
Simplified Methods 


Mr. Thompson, the author of these 


t an ordinary teacher of 
ics. He has had many years 
1 giving students the kind 
al training they need in 
practical work. He presents each practi- 
cal method and problem in the clearest and 
simplest way He gets right down to the 
kind of information that you need in your 
sa y wore 
Don't let appearances fool you, mathematics is 
asy. You can get these books on approval and see 
for yourself how much enjoyment you will have while 
this valuable training and solving interesting 
problems that puzzle your friends and fellow 
In no time at all you will be tackling with ease 
s¢ dificult question on this subject 


REPARE now for an important job in America’s busy 

wartime industries—learn mathematics. Mathemat 
ics is the basic requirement of all mechanical and scien 
tific work, and of all business or industry based on science 
Without this essential knowledge even the most capable 
man is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics to 
understand all technical work, to supervise operations, to 
improve, speed up and check on your work and the work 
of others. Such basic training is quickly recognized today 
and gladly paid for. It singles you out from the crowd 
and gives you ar. advantage whether it is a matter of a 
job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


A Complete Course and Reference Library in 
These Five Volumes e 1,598 Pages e Illustrated 


MATHEMATICS FOR SELF STUDY 

starts right from the beginning with a re 

view of arithmetic that gives you all special 

short cuts and trick problems that save 

countless hours of your time and make 

you more valuable to yourself and 

your job. Then these books go right 

into higher mathematics and show 

how simple it is when an expert 
explains it for you. 


ARITHMETIC: Starting with a quick 
review of principles, this volume 
presents all the special calculatior 
methods used in business and in 
dustry which every practical man 
should know. Fundamental in alli 
computations in e neering, both 
military and civilian. Essential 
methods for rapid calcula 

tion such as is needed in 

hring guns, setting 

lathes. etc. Systems 

of measurement and 

their computation 

required in machine 

work. Hundreds of 

other applications 

to technical work. 


ALGEBRA: Starting with sim- 
ple practical problems, this 
book shows you, step by step. 
ply algebraic methods to the 
plex problems. Shows how to 

(Continued on next page) 





MATHEMATICS IS THE INDISPENSABLE 
FOUNDATION KNOWLEDGE ror TODAY’S NEW 


technical & mechanical , 
Defense Jobs | 


HOUSANDS of new jobs are calling for trained men! 

Every industry is rapidly expanding to meet the needs of 
our gigantic wartime program. Trained mechanics and tech- 
nicians are in urgent demand. In many lines there are more 
jobs than men prepared to fill them. 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes. 


MATHEMATICS 


by J. E. Thompson, B.S. in E.E., A.M., 
(Continued from facing cover) 


solve problems which are involved in all military and in- 
dustrial work, relating to machines, engines, projectiles, 
ships, planes, etc. Logarithms and slide rule, and many 
other practical applications. 


GEOMETRY: States clearly all needed facts about plane fig- 
ures, circles, polygons, etc, Covers all the topics essential 
in drafting and engineering. It deals at length with angles, 
triangles, circles, and the many other geometric figures that 
are basic to engineering design. Sheet metal work, so im- 
portant in airplane construction, is a direct application of 
these pr'aciples. So also is the laying out of ship hulls, 
which is the major activity in ship construction. The prop- 
erties of circles and spheres explained in this volume also 
apply directly in navigation. 


TRIGONOMETRY: This volume makes easy the principles 
of angles and triangles, shows you how to use tables that 
explain their functions. Practically every problem in ma- 
chine work, land surveying, mechanics, astronomy, naviga- 
tion and range finding is solved by methods of trigonometry. 
These methods are explained here in the most simple way 
with actual examples of calculations of height and distance 
as they are applied directly to the sighting of guns and the 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in this book as they are in all the other volumes 
of this series. 


Examine These Books FREE 


. D. VAN 


NOSTRAN 
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———— 
for Self Study 


Dept. of Mathematics, Pratt Institute 


CALCULUS: You will enjoy mastering calculus in this 
interesting new way and will find it will enable you to 
solve problems that can be solved in no other way. 
This branch of mathematics deals with rate problems. It 
is essential in computation involving objects moving with 
varying rates of speed, It also enables us to find the most 
efficient design for any kind of mechanism, engine, or mov- 
ing vehicle. Typical problems included in this book are 
the calculation of the velocity with which a man supported 
by a parachute strikes the ground, the path of a bullet or 
shell, the work done by expanding gas or steam (which is 
applied directly in the design of rifies and cannon). 


These are but a few of the hundreds of subjects simplified 
and explained in this ding course in mathematics. 
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L-s TRUE that “knowledge is power” — and just as 
true that learning is earning power! 

You can start right now to learn more about your 
job — more than the men you’re competing with for 
promotion — in order to earn more on a better job! 

You can get sound, practical, modern training-for- 
success at surprisingly low cost, by devoting part of 
your leisure time to studying an I. C. S. Course in your 
work, In a few months, you can become a trained man 
— eligible for a trained man’s pay! 

Mail this coupon today, for free booklet and com- 
plete information! 
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“Now, mother, don’t be a back-seat 
pilot... I’m only going 150!” 


Som ordinary folks own a family plane? No 
question about it! You could buy one today 


but for the war. That's only part of the story. 
There'll be super-luxury 
Fleets of flying freighters! You'll see them all in 
the new America that is just around the corner. 

This will be a land that’s even more wonder- 
ful than the one we're all fighting for today. Its 
birth is scheduled for the day after Victory. From 
blueprints already drawn ... from factories already 
producing ... from the hearts and minds of men 


liners for air travel. 


already building toward it, will come a way of 
life to dwarf anything we've ever known. 

If you had been as close to aviation as we of 
B. F. Goodrich have been for three decades, you 
too would realize that miracles are becoming 
commonplace. From our own laboratories, we've 
seen developments which helped to give a new 
concept to flying. Developments such as the first 
low-pressure airplane tire, a Silvertown that could 
take the impact of a plane’s landing again and 
again. The first De-Icer, which makes possiwle 
year-round flying. Brakes to bring giants-of-the- 
air to safe, smooth stops. The list of B. F. Goodrich 
aviation products numbers 80 now ... and it’s still 


AUGUST, 1942 


growing, still improving, still probing the future. 

Right now, of course, we have that other job 
to do. The planes we equip today must destroy 
before they can create. Uncle Sam’s bombers, 
fighters, and trainers have first call on our Silver- 
town Tires, Expander Tube Brakes, De-Icers, 
Bullet Sealing Fuel Cells. But, when that famous 
birthday arrives, the planes of peace will also be 
supplied with B. F. Goodrich equipment. The 
B. F. Goodrich Company, Aeronautical 
Division, Akron, Ohio. 
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SPARK PLUGS 


Champion Spark Plugs are on active duty in every 
phase of wartime service on land, water and in 
the air, demonstrating day after day that they are 
more vital—more dependable than ever. The 
knowledge and experience gained in this highly 
diversified and rigorous service will be invaluable. 
Obviously this will add to the inherent depend- 
ability of Champions—the preferred spark plugs. 


You wouldn't pay for gasoline 
pumped on the ground; but you 
are continually paying for gas- 


ON 


| 
| 
| 





Craftuorh 


Modern Sewing-Thread Holder... 
Novelties Made from Pencils 
Compact Shoe-Polishing Kit 
Fruit Tray and Wall Mirror. 
Walnut Wastepaper Container 
Craftwork from Tin Plate 
The 300-Inch Model Plane 
Automatic Model-Train Control.. 


Heme j uilding 


Shielded Bulb for Blackouts 
Splinterproof Window Pads 

The A B C of Stair Building 
Range Has Barbecue Fittings 
Modern Kitchen Breakfast Bar... 


y Niscellaneous 


Packing-Box Paper Baler 
Cover Keeps Bicycle Seat Dry. 
Coupled Jars Protect Brushes 
Packings for Repairing Pumps 
Insect Sprayer Fits on Hose 


HW 
HW 


. HW 


HW 
HW 
HW 
HW 
HW 


HW 


. HW 


HW 
HW 
HW 


134 
134 
136 
136 
137 


oline wasted if you keep spark 
plugs too long in serv- 
ice, fail to keep them 
clean and spark gaps 
properly spaced.Sohave 
your spark plugs tested 
and cleaned at regular 
intervals. Replace old, 
worn-out or inferior 
quality spark plugs with 
new Champions. 
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Z ty / Actual Size V-Plug 
on él Cr. Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 
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SPARK PLUG COMPANY ¢* TOLEDO, OHIO 
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Be a RADIO Technician 


I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 


More Now Make $30 $40 $50 
a week than Ever Before 


a quick way to more 


- Fy way to © iake s. $1) 0a week ‘a ré 
in spare time a few nths from now HELP WIN 
lus the opport v 4 mé nt THE WAR 
‘ r ) 


An increasin 1 2 
Radio Technicians ‘ 
, make $30 _ $4l 





J. E. SMITH, President 
National Radio Institute, Estabiiehed 27 years Jobs Like These Go to Men 


Who Know Radio 
The 882 broadcasting stations in the 
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J. E. SMITH, President 
Dept. 2HP3 
National Radio Institute 
Washington, D. C. 


TRAINING MEN FOR VITAL RADIO JOBS 


Radio jobs after service ends. IT’S 
SMART TO TRAIN FOR RADIO NOW! 











sn) in a year ar a tal I a 
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Mail me FREE without obligation, your 64-page book \. | RADIO 
‘Rich Rewards in Radio (No salesman will 1] 
Write plainly.) 


1168, G tedew ater, 


Sergeant in Signal Corps 
“I am now a Sergeant im the U. S 
Army, Signal Corps. My @uties cover 
Radio operating, maintenance of Army) 
Transmitters and Receivers, operating 
Teletypes, handling duties of the Chief 


RICHARD ; > = 
Army (Address omitted for military 
reasons.) 


Mr 

Miss 

Mrs 
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Why Simoniz is Necessary in 
Preserving Your Car’s Value 


You'll want to buy a new car when 
Victory comes. What will the one 
you have be worth then? The value 
of any car will depend a lot on 


how it looks . . . so, Simaniz now! 


You may not be driving much, but the finish 
should be Simonized regularly Even in your 
garage, dust, moisture, and ultra-violet rays 
are constantly attacking the paint. Simoniz 
protects and preserves the finish ... keeping 
your car beautiful for years 

Is Your Car Dull Now? Then clean first with 
paste or liquid Simoniz Kleener. It makes the 
finish sparkle like new So, get Simoniz and 
Simoniz Kleener for your car today! 


THE SIMONIZ COMPANY, CHICAGO, U.S. A. 
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—-LISTEN FELLOWS — 


We can’t all serve in the Armed forces. Men are vitally needed in industry if they have 
proper training. But whether your place is in the armed forces or in the plants that supply 
our armed forces with the materials they need, it is your duty to prepare yourself by 
training to do your best job for your country. So give careful thought to one thing— 
you can serve your country best now as a trained man and you can then be ready 
for a real job when the war is over. 


Amazingly Easy Way 
to get into ELECTRICITY 


Electricity is the power behind our program. If you are a trained Electrical man you 
are needed now—and you'll be needed when the war is over. This is your opportunity 
to prepare to best serve your country now and be ready to take your place in the 


prosperous period when the war is over. You don’t need much money. *‘I’ll finance your 
training’’—Then too I'll help you get a spare time job to earn your living expenses. 


Learn Without Books «= 9QO:s 


ee ’ AFTER GRADUATION Get the Facts 


lucation bars I 


if you do at a ’ ana armature , WE BACK you UP Coyne is your one great chance 
fromanair brake— texpect : to get into electricity. Every 
you to! It makes no difference! WITH REAL HELP obstacle is removed. This 
Don't let lack of money st »p you. , =. % school is 43 years old—Coyne 
Most of the me n at ¢ yne have 3 Coyne maintainsanemploy raining is tested and proven. 
nor ! an you have . . . ment and a consultati You can get training first 
hat y worked out § , P department. After gra lu \- —then pay for it in easy 
y n your name and qualifi- monthly paymentsafter you 
; ‘ ations are listed. Then we graduate. You can find out 
Earn While eX mtacthundredsofemploy- everything absolutely free 
3 throughout the country Simply mail the coupon and 
Learning | who call upon us for help. ! ne send you the big, free 
If you need part-time w ) : In addition to this we set »yne book ...facts...jobs... 
help pay your living expe rise PREPARE FOR our gradu ates Uf p to minute aries... opportunities. I'll 
I'll help you get it. Then, in 12 JOBS LIKE THESE reports of developments in nd you the stories of many 
br < weeks, in the gre: Our Employment Bureaufor the electric al field, ar id y 1 our graduates who tell you 
; . 
t 


n 


if 
1 ops of Coyne, nyo graduates gives FREE life may call upon us at ar ae mn 
as y u never dreat rt u time employment service. bt or the ~—_ lls does 
oDliigate you. So act at 
Just mail coupon, 


ime f © cor sultation or et 

be trained...on one of the great- Armature Winder ployment help. We ame os 

est outlays of electrical appa- Sub-Station Operator on H on bet 

ratus ever assembled .. . il Auto & Aviation Ignition train y« mf iF success but « 

namos, engines, power plar Maintenance Electrician it rything in our power t ’ Get 
: : Service Station Owner he Ip you win this success 


Ss, Switchboards 
“ oa Air Conditioning A sihiaall hi 
ng stations...everything ym Electric Refrigeration hen you leave our school. t is 


rbells to farm power ar Radio Servicing Th elp continuesan . FREE 
hting... full-sized ...in full and many others you need it regardless of i 


onenedia mn every day! long after you graduate. 8 NE 
No Books—Ne Classes THE HOME OF COYNE _______Book — Recta | 


No dull books, no baffling This is = Sigepeont. 

€ ne 4 modern home wherein 
charts, no classes, yo wy - u is installed thousands of 
dividual training .. . all real “ dotiace’ weeth of the 
actual work .. . wind- fe : newest and most mod- 
ing real armatures, oper- ak : m ern Electrical equip- 
ating real motors, dyna- ‘c 7 ; aan Se = — Every 
nos ¢ -ne ors rir- ] 4 a comfort and conven- 
pace = & - _ tee be ience has been arranged 
ing nouses, ¢ tc., etc. - P to make you happy and 
That's a glimpse of how . 31 Weems contented during your 
we train you for success. training. 


COYN ELECTRICAL SCHOOL 
H.C.Lewis, Pres., Dept. C2-73 
500 S. Paulina St. Founded 1899 CHICAGO, ILL. 











H.C. LEWIS, P 

COYNE ELECTRICAL SCHOOL ~,,,.’ 

Dept. C2-7 

500 Ss. poutine St., Chicago, Wl. 

Dear Mr. Lewis: 

I'm really in earnest. I do want to get ahead. 
Send me your big free catalog with full particulars 
about Coyne training and your plans to help a 
fellow, who hasn't a lot of money, to get ahead. 
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To Men Over 35: 


WOULD YOU 
LIKE TO START 
OVER a 


Ordinarily, the opportunity to start life, with 
everything wide open before you, comes only 
to youngsters 
jut this year is Commencement Time again 

for almost everybody in business. The war and 
our Defense effort have turned routine upside 
down. Millions of men called to military service 

millions more going into new or expanded 
factories—office and shop staffs shifting con- 
stantly. New jobs created—old jobs wanting 
new men 

rhat’s your chance if you are alert. You can 
move up in your present field—possibly even 
with your present company. Or you can choose 
some other field of activity. You have an ad- 
vantage in mature judgment and experience. 
Probably all you need is a little more specialized 
knowledge and ability. But you must act now. 

Our traming fits your need exactly. It has been built 

during 33 years experience with over a million adult 
members —for men on the job who want to prepare 
quickly for new or better jobs It is condensed, inter- 
esting, moderate in cost. It does not interfere with your 
present job. 

We invite your investigation. It will cost you only a 
3 cent stamp and a few minutes— it may open up just 
the future you want. 


LASALLE extension university 


A Correspondence Institution 
Dept. 883-R CHICAGO, ILL. 
I am in earnest about capitalizing on this present op- 
portunity and curious to know whether you can help 
me. Send me your free 48-page booklet about the 
teld I have checked below 
Accounting Foremanship 
Industrial Manage- Law 
ment Executive Manage- 
Salesmanship ment 
Traffic Manage- (2 Business Correspond- 
ment ence 
(CD Business English (D Stenotypy 


Name 
Present Position 


Address 


GET AHEAD FASTER in Aviation 
WORK ON 
AIRCRAFT INSTRUMENTS 


Now, everything you need to know 

about this specialized field, in a HOW TO install, 
single book. Describes in detail all 

types of instruments—engine. navi use, test, and re- 
gation. flight Makes plain funda- : 

mentals of their construction and pair them shown 
operation. Gives methods of instal- in this book. 
lation use, testing. maintenance 
Contains manufacturers’ and air- Irvin's Aircraft iIn- 
lines’ recommended information as struments, 525 pp.. 
well as working charts, tables, trou- 545 illus., $5.00 
ble-finding lists, etc 











10 DAYS’ FREE TIAL. Read and examine book before pur- 


Coming Next Month— 


“IT ISN’T THE HEAT ...” That old bromide 
is none the less true for being trite. And now 
scientists, working in a research laboratory to 
improve clothing for soldiers and war workers, 
have discovered that it is even truer than we 
thought. They have found that high humidity 
not only interferes with the natural cooling sys 
tem of the human body; on muggy days, our 
clothing may actually generate considerable 
amounts of heat by absorbing moisture from the 
air. Read about it and know why you're swel 
tering. 


TORPEDO BOMBERS are among the new air 
weapons that are making the battleship look to 
her laurels as mistress of the sea. They crippled 
the mighty Bismarck so that surface craft could 
get in for the kill; in engagements all over the 
world they have upset all the rules of naval tac 
tics. An article tells you what you want to know 
about these new arbiters of sea power. 


BALL BEARINGS smooth the path of our war 
machines, and make industrial production pos- 
sible. Have you ever wondered how these steel 
spheres are manufactured to their less-than- 
hairbreadth accuracy of size and shape? Story 
and pictures take you through the process from 
the metal blank to the assembled bearing. 


A MAN’S HOME is his castle these days, in a 
very real sense, and it’s part of your duty to 
keep your house fit as part of your contribution 
to the war effort. “Keeping a Roof Over Your 
Head” tells how to strengthen your first line of 
defense against the elements, with practical 
hints on how to look for trouble and what to do 
when you find it. 


PATTERNS OF COLOR, appearing as if by 
magic on special photographic paper, now guide 
metallurgists in extracting metals from ores. 
This new prospecting method, which may speed 
the production of metals needed for war use, is 
described and illustrated. 


THE BIKE IS BACK, delighting the die-hards 
who always said that the automobile was only 
a passing fad. Now that you're pedaling for 
victory, you'll want to know how to take care 
of your bicycle and get the most out of it in 
mileage and pleasure. An article gives you all 


hase. Write name, address, and business reference in mar- 
gin of this ad. and receive book on aprroval—pay for or re- 
turn it in 10 days. For this offer, write Frank P. Dickman, 
McGraw-Hill Book Co., 330 W. 42nd St.. N. ¥. C 


the dope, even to a check list for your 200-mile 
servicing. 


POPULAR SCIENCE 


10 Please mention Porutar Science MONTHLY when writing to advertisers. 





Actual 
photo of 
tne man 
who holds 
the title 
*'The 
World's 
Most 
Perfectly 
Developed 
Mon. 


AUGUST, 


America’s Greatest 
“Builder of Men 


‘ ONI 
NAME s r AN D 
Che artes Atlas! 


y Charles At 








Here's PROOF 
ene Beret 


in put 


Missouri 


A. S., tllinois 
two 


‘—8. L., Oregon 








and Il prove 
‘can make you 


o MLW MAN 


'M “trading-in” old bodies for new! I'm taking men 
who know that the condition of their arms, shoulders, 
chests and legs—-their strength, “wind ind endurance 
is not 100°), And Im making NEW MEN of them 


! Was a 97- Ib. Weakling 
A i knows I was 
rawny 97-pound 


right 
n home 


t “Dynamic 


Here’s What Only 15 Min- 
utes a Day Can Do For You 


MAN—+t r} 
VLAN oug 


how 


F R E E™ This Famous Book that Tells You How to Get 
a Body that Men Respect and Women Admire 

men ~~ Mag A Strength.” 1 7 

one, Tension” ‘ an do 


IW you what it does 


want to prove 


MAIL THIS COUPON NOW 


matenapmemmimetneie 


CHARLES ATLAS, Dept. 1-x 
115 East 23rd St., New York Cy 


I want the pr f t f “Oynamic 
ve msion’’ v New M 
n n hea y n scu 
m **Evertasting "He alth 
and. Strength. 


[ 
l 
I 
am 


_ 
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ee ENGINEERS have found a versatile new 


material in “Fairprene,” a cotton cloth treated with synthetic elastic 
compositions. Better carburetors are made possible by its use in 
molding a gasoline-resisting diaphragm that will remain flexible in 
service. It also serves admirably for oil seals, valve seats, shock 
mountings, grommets, couplings, valve cups, gaskets, and other parts 
requiring a pliable material that can be supplied in exact degrees of 
hardness, flexibility, or elasticity, with resistance to oils, heat, salt 
air, weathering, corrosion, and aging. 


0A , IF TEEN-YEAR-OLD AMERICAN GIRL has 90 chances out 


of 100 of eventually getting married, according to figures compiled 
by the Metropolitan Life Insurance Company. If she is still single 
at 30, her chances are just half as good. However, a prolonged 
war, with heavy casualties, would tend to decrease the chances for 
eventual marriage by disturbing the ratio of men to women of mar- 
riageable age. This eftect was noted in countries which suftered 


heavy losses in the First World War. 


F YOU STEP ON A NAIL, the best treatment for vour foot is a 
simple one. Among construction workers at the U. S$. Naval Air 
Station, Jacksonville, Fla., 661 nail-puncture wounds produced an 
average disability of only six tenths of a day when the following 
treatment was given: The foot was soaked in hot water for 15 to 
3) minutes to dilate the blood vessels and bring an exudation of 
lymph; an area around the wound was painted with tincture of 
mercresin and dirt was swabbed out; then the foot was bandaged 
ind tetanus antitoxin was given. Then the patient returned to 
work, unless the nail that caused the injury was larger than 10- 
penny, in which case he was laid off for a day or two. 


) 


C@/rupy OF HUMAN HEREDITY would be the purpose of a 
research institute proposed by Prof. Earnest A. Hooton, famous 
Harvard anthropologist. It would operate by investigating the 
personal characteristics and backgrounds of persons about to be 
married, and then observing their offspring through the periods of 
growth and maturity. “The research staff would not have to 
twiddle its thumbs until the infants grow up,” Professor Hooton 
observes cheerfully. “Neither births nor marriages are uncommon.” 


+ 
= 

Fi, IGN SUPPLIES OF RICE, cut off by the war, may be re- 
placed by grain grown in the Florida Everglades. Rice growing 
was started on a small scale in Florida a year ago as a means of pro- 
viding a cheap feed for poultry farmers. Success of the venture 
opens the possibility of thousands of acres being devoted to the 
cereal, creating a new agricultural industry for the state. 
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o s y 
¥ KNOWLEDGE 
THAT HAS 


ENDURED WITH THE 


PYRAMIDS 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza- 

tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve- 
ment and happiness that you desire? If not, it is your duty to your- 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every- 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (AMoRC) CALIFORNIA 


AMENHOTEP IV 
Four ler of Egypt's 
Mystery Schools 


Use this 
coupon for 
FREE 

copy of book 


SCRIBE K.E.P. 
The Rosicrucians (AMORC) 
San Jose, California 


Please send free copy of Sealed Book, 
which I shall read as directed 


NAME 





ADDRESS... 


oo 
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This Is the Kind of Letter That 
Makes an Editor Feel Good 


I wisn to congratulate Port.tar Science for 
successfully creating a new, pleasing editorial 
style. Informative it has always been. This 
manner of pres- 
makes it 


new 
FASHION entation 
PLATE doubly attractive. 
Those clean-cut 
sketches, photogray hs, 
illustrations! Those 
headings! From the 
standpoint of maga- 
zine values I can name 
hardly any other 
magazine which rates 
in the same class. Yes, 
something new has 
been added, and your 
magazine continues to be well received at 
this address, you may be sure. Keep up the 
good work, and thanks!—-L. McC., Geneva, 
N. ¥ ° 





Designing Treadle for Lathe 
Provides a Neat Problem 


IN BUILDING a lathe with treadle action, I 
decided to design the action to return in 120°, 
giving a power stroke of 240°. Maybe some 
of your readers would like to solve that 
problem with geome 
try, slide rule, calculus 
etc. I did it Edison's 
way. You remembe1 
the story of how Edi 
son set a college boy 
to find the cubic co 
tent of a light bult 
The boy figured a week 
before he brought in 
the results Edisor 
said, “Why not just 
break off the tip, fill 
the globe with water 
and then pour it into 
a graduated measuring glass?” On My treadle 
problem I used rule of thumb and cut-and- 
try, and it worked, as shown in the sketch. 
The action could be made to return in 90 
with a power stroke of 270°, by setting the 
fulcrum of the oscillating crank closer to the 
circumference of the circular crank and 
shortening the connecting rod and oscillat- 
ing crank. However, this would not be effi- 
cient. Incidentally, people now seem to be 


14 


astonished to learn that turning can be done 
by treadle power, but I learned that way in 
1898...J. M. N., Eugene, Ore. 


Talk About Perpetual Motion 
ls What Runs On Forever 


To Hep B. B. develop the perpetual-motion 
machine he describes in the May issue, I 
offer a few suggestions for improvements: 
Why not omit the motor and induction coil 
and substitute a gas engine for motive power 
to drive the generator? The plant could be 
situated at the seashore, and by using the 
current generated for electrolysis of sea 
water, hydrogen could be supplied to run 
the engine. As by-products B. B. would have 
sodium, chlorine, mag- 
nesium, bromine, io- 
dine, and traces of 
other metals. Part of 
the current generated 
could be used to elec- 
troplate the wearings 
parts with some of the 
recovered metals; this 
could be regulated by 
an automatic device 
(gadget) so that the 
plating would exactly 
equal the wear. Once 
started by feeding the 
engine a small initial supply of hydrogen, 
the machine should run as long as the supply 
water lasts.—H. L. V., Fullerton, 


ANOTHER SHOT AND 
LL GO YOU ONE ’ 
BETTER: 


of ocean 
Calif 


All Right, Don’t Ask—Here’s 
What to Do With Eggshells 


IN various issues of your magazine I have 
read in “Readers Say” of people asking what 
to do with such things as shirt cardboards, 
empty cigar boxes, etc. To me these are easy 
questions. I don’t even 
bother with them. I 
tackle the real tough 
ones, like what to do 
with empty eggshells 
or orange skins. As 
for eggshells, 1 blow 
out the egg by making 
a pinhole on either 
side of the shell and 
blowing through one 
of them. Faces can be 
drawn or painted on 
the shells. These can 
be used as puppet 
heads if you are careful with them. They 
also make novel place markers for parties.— 
J. F., Buffalo, N. Y. 


DODO EGGS MAKE 
DECORATION S Too! 
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Bombers from the bottom of the Deep Blue Sea 


HERE'S a fabulous amount of magnesium in 
ia cubic mile of sea water. 

Enough magnesium for more than four million 
Flying Fortresses. Enough to lay a continuous 
ceiling of bombers eee fl hundred miles wide and 
stretching all the way from London to Berlin! 


Now magnesium can't be dredged out of the 
ocean... for every ounce of this rare metal must 
be produced by electrolysis. This necessitates the 
conversion of vast amounts of alternating current 
to direct current, at the very water's edge. 

The best means of converting power is the 
mercury are rectifier. As long as ten years ago, 
Westinghouse Research Engineers began experi- 
mental work on a new type of mercury arc rectifier 
which would be more efficient .. . more economical 

. . less costly to install and maintain than 
existing types. 

These Westinghouse scientists realized that new 
untapped fields in metallurgy would be opened 


by the perfection of an improved mercury arc 
rectifier. In 1937, they brought forth the West- 
inghouse Ignitron. 


The Ignitron operates on the radically new 
principle of starting and stopping the mercury are 
with each cycle. This means that electrodes can 
be placed much closer together . . . grids and 
are drop voltage decreased ... 
voltage control simplified ...are-back practically 
eliminated. And all of this assures higher effi- 
ciency and greater reliability. 


shields reduced .. . 


More than 1,000,000 kw of Ignitrons are now at 
work ... in magnesium, aluminum and chlorine 
plants, in electric railway systems, in mines, in 
war industries of many types. 

And so, the germ of an idea... born ten years 
ago in the Westinghouse Electronics Laboratories 

. is now contributing ts important share in 
winning the war today. 


© Westinghouse 


WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURGH, PENNSYLVANIA 
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Free 7Day Offer! 


How Many Triangles Are There 
In This Drawing? 
& a. WIV DvurinGc a few min- 


utes’ spare time I was 


Se SIAC playing with a small 
MAAAAAAA ruler and found that 
KIX» KIX I could draw the ac- 


companying diagram. 


CISZISS 1 SCISCI SCI SCT Will one of those mas- 

eer DOK ter minds in Readers 

KCN Say please tell me how 

AANAAAIAAY many possible trian- 

LY — NOW MANY POSSIBLE gles there are here? I 
TRIANGLES ? found 500,000 of them. 

—P. M. C., Dubuque, 


Helps EVERY Mechanic Iowa. 
even experts — do re- 
pair jobs easier, quicker 


a" r’s Explains every auto re- 
MON eey put operation STEP. He Read “Wanted: A Game” 
of : asy-to-use 
woe wonuee ; Hundreds of photographs a 
ant . diagrams, drawings, show nd Invented One 
exact ‘how to do it” of re- 
airs, adjustments, replace- ; 
Eaotn AU teke on Geers IN THE May issue of Poputar Science I read 
model since 1935—plus 45 the article “Wanted: A $1,000,000 Game” and 
truck models! Engine; Elec- 


tric, Fuel, Cooling, Lubri was so impressed that I immediately went to 


Soumton, Universsis “aan work and have originated and made a model 
Explains & Job End; Wheels, Brakes; Knee | of a brand-new war game. I have shown it to 


Action, Shock Absorbers, : 
c 35 2 of S ese Serings: Body Pree Wheel, | Several of my friends and they are highly 
Amerteen te Salto Overdrive, Fluid Coupling! enthused over its possibilities. They say it 
—Bantam Lincoln 150 FACTORY BOOKS INONE! is absolutely new and immensely interesting. 
Auburn Lincoln Imagine a COMPLETE COL- | I intend to offer it to several game manu- 
Austin -Zephyr LECTION of ALL official fac a an @ _ ond Kee he 
Buick Mercury shop procedure manuals, acturers as you recommend. Keep up the 
Cadillac Nash pre epared by each c A good work of your fine magazine—and wish 
rer own enginee 
a enets le That's what you GET inthis me luck with my game.—M. L, R., Roanoke, 
rysier = Overland book! Open the manual t Va 
Cord Pockard the car you want—you'll find aioe 
De Soto Pierce Arrow everything to show the right 
Dodge Plymouth way to do the job. 
Ford Pontiac 


Grohom Reo AUTO Py ye INSTRUC- And What Does He Read 
Hudson Studeboker Tors STUDENTS: 
Hupmobile Terraplone This is ‘the e factory shop the Rest of the Month? 


mar mal used by the U. S. 
ont a a P Army. trade, technical. and 
ae c 3 ner vocational] schools f train- owiet 
~vlbe 200,000. Vital Facts ing ‘eute mechanics.” _ I am writing to let 
Ne oy ~~ Vital Fac you know that I enjoy 
ry ase of 7T = ns 
Up and Repair ver 45 SEND NO MONEY your magazine very 
Charts, Tables «1! » thar Simply fill out coupon below. ‘ , wring 
900 Photos, I s Mail it today and a copy of much. Tam wonde ring 
Diagrams © Over 600 Big MoToR's up-to-the-minute if you would inquire 
ages—Size 8!,x11 inches. 1942 Factory Shop Manual . eaters Saw 
Published by MoToR, the Leading will be sent to you at once through Readers Say 
Automotive Business Maga- for 7 days Free Examination. as to the largest num- 
zine, 572 Madison Ave., ber of magazines any 
wt» reader gets regularly. 
¥ I believe I hold some 
sort of a record in this 
MoToR BOOK DEPT., Desk 28, 572 Madison Ave., New York, N.Y. field, as at one time I 
Rush me MoToR’s 1942 Factory Shop Manual. " aiiies > ; 
will remit $1 plus 20c shi pping charge in 7 days, and $1 monthly regularly got 46 dif- 
for 3 months. ($4.20 ) Otherwise I will return book in ferent publications, in 
days. (Foreign $6, cas h- with order.) : “he . 
_aeen the fields of motion pictures, photography, 
— . anes radio, engineering, etc. The number is 
ADDRESS . . smaller now, as some of the magazines have 
CITY , 3 cE = combined and others have gone out of busi- 


ness.—E. C., Rudd, Iowa. 
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AUDELS NEW 


MACHINIST 


HANDYBOOK y 
NOW READY! “ 


ii 


A KEY TO 
MODERN SHOP PRACTICE 


PRACTICAL INSIDE INFORMATION 


For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 


A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 


New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw «& 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 


Covering: 1—Modern Machine Shop 
Practice. 2—Blue Print Reading and 
How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 
5—How to Use the Slide Rule. 


Larsen nt r= ASK TO SEE IT!_... 


A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS THEO. AUDEL & CO., 49 West 23rd St., New York 
Easy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK- 
size 5 x 64 x 2—a ready reference that answers your j i, rw! Oe era elt 4 4 ai 
questions accurately. + Monthly until $4 is Paid. Otherwise I wal slum it. 


TO GET THIS ASSISTANCE FOR rs a De 
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ad 
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AGHINSIS 


AND TOOL MAKERS WARDY BOOK 
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YOURSELF SIMPLY FILL IN AND PAY SH A ff 
MAIL COUPON TODAY © ONLY EMO. 5 


THEO. AUDEL & CO., 49 W. 23rd St., NewYork I 


AUGUST, 1942 Please mention Porputar ScreENcCE MOoNTHI 














112 pages 
Actual size, 
3 by 5 inches 


A pocket-size booklet of help for better pictures 


new G-E PHOTO DATA BOOK 


TELLS how to use your meter to get more out 
of every shot. 

to make 

make 
control photo backgrounds. 

GIVES in handy, compact form, many other 
helpful facts: film speeds, developing formulas, 
flash exposure data. Fifty cents at your dealer's. 

out of your picture- 


ctady, N, i. 


and enlargements easier. 
and how to 


how prints 


how to metered-flash shots, 


Get a copy and get more 


taking. General Electric, Schene 


2 G- E exposure 


ilities are needed 


ff vour dealer cannot now s vou wit! 
meter, here's the reaso te ls and fac 
to produce equipme ‘ vit war 
indust ries it efforts are being « nded i VICTORY 
for tl nor yuu l stand. 


DRAFTSMEN 


, NEEDED 


» > 


Industry is clamoring 

for more draftsmen, for 

the job can't start un- 

til plans are drawn. Buildings, air- 

s, tanks, bridges, 

s no wonder that 

: more draftsmen 

» needed NOW, xl and the opportunities 
for advance 


The pay is go« 
ent great. 


hee at Home i in Spare Time 


Begin n w to turn spare hours into money, Be a draftsman, 
t t « : and an engineer. 

—_~ ‘ mnderf r t romotion that e t 

needed. Y a 


‘bwhile learning. Use sp tin 


Employment Service Included 


have ts ww present j 


leave 3 


y kind Wri today 


"AMERICAN SCHOOL 


Drexel Avenue at 58th St. Dept. DD-c46 Chicago 


lf You Can’t Use That Can 
We Know Somebody That Can 


GOSH, MISTER, THE SINCE everybody is 
PAPERS HAVE BEEN asking about what to 
TELLING US FOR, do with what, can 
WEEKS : anyone tell me what 
to do with empty 
cans in which coffee 
and vegetable short- 
ening have been 
packed? a. mss 
Washington, D. C 
B. B. Won’t worry 
about surplus cans 


longer Ed. 


much 


Raymond B. Wailes’ Articles Made 
This Reader a Chemistry Fan 


Up UNTIL recently, you have had some very 
interesting articles on chemistry by Ray- 
mond B. Wailes, but they have not appeared 
lately. The first of his articles I saw in P.S.M., 
years ago, got me deeply interested in chem- 
istry and I have made myself quite a lab. I 
wish you would continue Mr. Wailes’ articles. 
—D. A. V., Netcong, N. J. 


Mr. Raymond B. Wailes died several years 
The current series of home-chemistry 
articles in this magazine has been written, 
for the most part, by Kenneth M. Swezey 
Ed. 


ago 


Here’s a Box That Holds 
A Simple Little Problem 


HavING enjoyed 
working some of the 
math problems in 
Readers Say, I would 
like to submit a simple 
one. If the outside 
measurements of a 
closed box are eight 
inches, ten inches, and 
12 inches, and the to- 
tal inside surface is 376 
square inches, what is 
the thickness of the 
material used?-—-G,. T. 
L., Salisbury, Md, 


Sah 
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ey “TiRGRAFT POWER PLANTS 


sy 


S WRITTEN BY THE NATIONAL AUTHORITY 
NS , G. BURNELL MANLY, WITH ALLISON MOTOR 
- DIVISION OF GENERAL MOTORS 


Puts YOU in the BIG PAY CLASS! 


Right now unlimited opportunities at Big Pay await men who 
know the ‘‘whys’’ and ‘‘hows’’ of aircraft power plants and 
their allied accessories. Superchargers, fuel injectors, valve 
and ignition timing, variable pitch propellers, and every sin- 
gle essential element that has bearing on the power plant is 
explained and illustrated in an authoritative, understandable 

way in this book. 

AIRCRAFT POWER PLANT MANUAL is used as a text 
book by commercial, military and defense schools, where 
accurate clear instructions are vital 
“ Illustrated step-by-step procedures show you how toteardowr 
overhaul and reassemble any of the modern power plants using 
original factory methods. All data on modern ‘‘in use now’’ engines 
. nothing obsolete, experimental, ..no theoretical non-essentials 


760 Ge 
"380° terested ihuviation its . FREE 5-Day Examination! nasi 


illust. ’ present or future opportuni FREDERICK J. DRAKE & CO., 
ties, needs this MANUAL. It is the 6 W. Van Buren St., Enicago. 
equivalent to serving an apprenticeship to I a $4.00. Please rash my copy of AIRCRAFT POWER 

yne of the nation’s leading aircraft engine authorities PLANT MANUAL Postpaid 

Go to your dealer today; examine this 760 page book with Please send €.0.D. I will pay pe 

er 300 illustrations; Buy it! If your dealer cannot supply stage. In either case if I am not entirely satisfied and return this book 

send the coupon and take advantage of our Free 5 _———- , ; ; 

money-back examination offer. You can’t lose a cent and NAME 
you can gain a splendid future by acting right now! 


FREDERICK J. DRAKE & CO., 606 W. Van Buren St., Chicago, Ill. 


stman $4.00, plus a few cents 


ADDRESS 


CITY 


IF YOUR BOOKSELLER CANNOT SUPPLY YOU Picése ficiide’eaiaiog’ ‘on ‘compete’ tine of technical banks: 


ELECTRICAL TECHNICIANS PARKS “AIR'COLLEGE- 
PARKS AIRPORT EAST ST.LOUIS. ILL 
URGENTLY NEEDED! j 
ter\Jobe and rating s. Lear » fu damentals of electrica thea ry Offers YOU COLLEGE and PROFESSIONAL TRAINING 
— complete - i noc ' ye. r D rmito ye (ining (haiti Majoring in AVIATION 


Ave.» Washington, D. f edited by the Illinois St sperintendent of Public Instruction. In- 
“alee he img olleges and Unive: ties t 


ELECTRICAL SCHOOL Wy | ty'the (2S Onice ot Education. (eS. approved as a Cummerctal Grou 





Sel 1 and Mec hanics School. Accre i by ar coopera 





Army Air Corps in giving flight and me 
» high school graduates. FOUR courses lead 


you CAN LEARN to B s. " degress in Professional Piloting, Aviation Operations, Main- 
tenance Engineering, Aeronautical Engineering. 

MUSIC AT HOME = tWeEstY-TWo TRAINING PLANES are used in professional flight 
training which prepares graduates for airline flight operations 


os of 104 specialists in various fields of aviatior 
—without a teacher! tab lin im ed ‘. - total ri f 300 om merci i oriatil n studer 
This modern home-study method makes it easy as A-B-C to Apa er nt of S70 
quickly learn your favorite instrument. You play real tunes by : 
note right from the start. Cost averages only a few cents a day. oo. See Septe A o_o ; pes seard tes aie item . 
Send for FREE Booklet and Print and Picture Sample NOW. . a a Se 


Minas devoted 1 school purposes exclusive D 


Mention instrument. (44th year) Registrar, Dept. PS-8 
U. S. SCHOOL OF MUSIC, 88 Brunswick Bidg.. New York City, N.Y. 15th YEAR PARKS AIR COLLEGE, East St. Louis, it. 


War Victory Program Means Thousands Appointments 


$1260 TO — FIRST YEAR 








Junior Clerks—Clerks—Stenographers— ros 

Typists. Also Railway Postal Clerks— . 
Mail Carriers—Mail Clerks—Ete. leveri 
Mail Coupon immediately , ncations 


32-Page Civil Service Book—FREE ..** 


AUGUST, 1942 f 


FRANKLIN INST., Dept. M-25!, Rochester, N. Y. 





TRI-STATE COLLEGE 
ELECTRICAL soos ; ; 


+ S. Degree in Civil, Electrical, Me 

LALO L ' * chanical, Chemical, Radio, Aero- 
nautical Engineering; Business Adminis- 

Accounting, Secretarial Science 


° tration, . ° 
rc Le 3 . <. Short diploma courses (36 weeks) in 
t 





Surveying, Drafting. Special Prepara- 
tory Department for those who lack re- 
quired high school work. Cosmopolitan 
student body. Approved by Civil Aero- 
ELECTRICITY nautics Administration for flight train- 
ing. Distinguished for 2'4-year technical 

INCLUDING RADIO courses ( Non-essentials eliminated ) . 59th 
ANS TELEV! SION year. Tuition, living costs low. Defense 
‘ E "i NEW needs call for engineers. Demand for 
= we graduates exceeds supply; Enter Sept., 


Ele K 
1 FREE for Jan., March, June. Catalog. 


1942 Edition BIG FIELD! Big Demand! 582 COLLEGE AVE., ANGOLA, IND. ENGINEERING 
FoR BEGINNERS BR Pa ip - MM MMMM BO Be 
AND C€ pone & y: ' war bay aie . Kir. y aioe ye - Th aa = 


| eee | I ~ TOOL &DIE MAKING, MACH 
fae a nt ir Soros -  & SCREW MACHINE T 


SEND [Psscc: me 
> ge gh ny ALLIED School offers you short intensive, Practical 

N a os 1 tricity. training courses in Our fully equipped Shops. Learn 
ni — ’ on Actual Jobs! State Approved. Learn Days or Eve- 

AMERICAN TECHNICAL SOCIETY nings. Enter anytime. FREE Em Perr nt Service and opportunity to earn 
Vocational Publishers since 1898 while learning. Write for FREE Book*‘Practical Machine Shop Training.”’ 
American Technical Society, Oept. EC20, Drexel at Sth St. Chicago ALLIED SCREW MACHINE co., (School Division) 
‘ ‘ 6 1942 Edition " . 609 West Lake Street Dept. PS-8 Chicago, HMlinois 


FOR EXAMINATION 
MODERN 


























Get into Plastics! Your big opportunity. Enter a NEW In- 
justry Plastics, the miracle material! Revolutionizes design 
and construction. Plastics is thrilling, profitable, uncrowded. | 
Learn Now! First Plastics School in the East with complete 
s = and Leb. courses. Write Dept. P. Today! State age 


” Regain Perfect Eecoch, if you 


COMBINED WITH 


4 ractical Mechanics Fimplitied Every stammerer should have the new 287 page book i 
meriag, Ite Cause and Correction’’. Sent free to stam: merers 
jescribes the Bogue Unit Method for the ecientifi t - 

stammering and stuttering. Method » esef y sed at Bog 

Institute for 41 years—since 1901. Endorsed by physicians. Write 


e 


v f f 4 t ‘ za 
Benjamin N. Bogue, Dept 990 Circle Tower, Indianapolis, Indiana. 


FIND YOURSELF 


‘ with ‘ ke _ OO) T habet is a new system of Rapid Mind and 
P , aS erst ty B iding Creative Thinking: Self Discover 1 

SELLS Complete details... mall coupon TODAY! tio Guidance. FREE Mind Power Test and Literatu 
16 at | Self Rovencoment institute, 99 a Fern St., Philadelphia. 


| NELSON CO. 500 Sherman St. Dest. m-306 . Chicas ° ; 
~ TRAIN FOR TECHNICAL RADIO WORK - 





ur ow a 


Oo x Tu eceiver. ¥ quickly t ng prac 
ee ok & perime Y 1 eain Rad » repair ¢ e right ur 
J FREE: t deta HOW ‘To 
. MAKE MONEY IN Rk Al 10. (SPRAYBERRY ACADEMY 
OF RADIO, 555-H University Place . W., Washington, 0.C. 


f°" Printing Business 


Cards, Tickets Stationery oe Good _proat in spare time. 
ERIN’ Your ROW we 
F.asy jes aupp! “4 “Junior Press $8. Senior out- 
nits” from ‘$17. 38. “Ha e hor 
“id 
nda deta * “KELSEY, inc. x- 33. MERIDEN "CONN. 


BRUSH PLATING OUTFITS 


I —_ e for avtoparts, reflectors, foucets, bicycles ° 
The College of Swedish Massage No tanks necessary. Free particulors 


30 E. Adams St. , Dept. C70, Chicago GUNMETAL Co.., AVE. F. DECATUR, ILLINOIS 


HOBART 


uitied” 


ams. tetee! ‘inte Absoms 
t e 5 eo Absolute 
= = SSS Worth, oe Bas wee inspection. “nonce contre! 


= dreds to you. 








NEW YORK "3: 
ELECTRICAL 
SCHOOL 
FOR MEN 16 to 60 


The unique school—known the world over for its 
distinctive method of combining *“‘Why & How’’ 
—theory with all electrical-trades practices. 


Free descriptive booklet 


NEW YORK ELECTRICAL SCHOOL 


40 West 17th St. New York City 








STUDY AT HOME 


With A Chartered Educational institution 
Gourecs co Panga pmo bee I chant al Dyas ne 
t 4 ! t Ay r 
oH ar en Courses os ‘ARTS AND ‘Sciences 
' . t Me r ne 


St P t 
Menintey: Roose welt tan RN 4610. ‘BAC cites “Road, “Chicago 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 8142 Art instruction Bidg., Minneapolis, Minn. 
(Formerly Federal Schools, tae. ) 


AIRCRAFT Designing & Engineering 


You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No previous training neces 
aes . sary Write today for free literature 
RYAN RYAN AERONAUTICAL INSTITUTE 
OF AERONAUTI 418 Lindbergh Field + San Diego. California 


ENGINEERING, broadcasting, avi- 
ation and police radio, servicing 
marine and Morse telegraphy taught 
thoroughly 48 weeks’ engineer- 


ing course oylveient to three years’ college radio work. School 
established 187 All expenses low. Catalog free 


The Dodge institute, eons Meare St. Valparaise, tnd. 


RAYE BURNS will teach you HOW t« x 6 ATE ORIGINAL 
CARTOONS at home that you may SE ! Course cx ant 9 85 
26 lessons and over 600 iitustrations. All for O 

Send name and address for free details 


SAVE SUE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 


RADIO REPAIR =S 


‘Introduction to Radio’’ explains circuit tr ‘acing and radio trouble 
shooting. Gives many service hints ells w to 1 radio faults 
and make repairs quickly. New Rg t Pri 


SUPREME PUBLICATIONS, 3727 W. 13th st, Chicago, Ill. 


ep MONEY. MEN: FREE 
ff r DATA 


ce only 


THE PI AsT® x industry nee ~ man facturere on small 
scale c f a 


ids n | for speec 
—b- xz od returns 

eing placed. Ambitious 
porsty Our Free book- 


when writing t 


INVENTORS 


ON HOW TO 


PATENT 2x SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


If you have an invention—if you feel that it is com¢ 
mercially valuable and want to protect your rights t@ 
profit from it—send for our Free “PATENT GUIDE 
FOR THE INVENTOR"—NOW! For a good practical 
invention, plus prompt action in securing a Patenf 
and locating a buyer or a good market, have proved 
the secrets of success for thousands of inventors. 


“PATENT GUIDE’’ SHOWS WHAT TO DO 


Our “Patent Guide” answers as the application progresse@ 
many important questions through our office t tell 
concerning Patents. It tells hov me inventors sec areal 
wh drawings nancial backing; how many 
et« are necessary imple ventions proved larg@ 
y for a Patent; how to mir i successes 
ish proof of your inven- pat covering improve¢ 
on through dated and wit- 1er can be profitably 
nessed disclosure We also tectec and marketed 
you our FREE ‘Record countless other facts of 
ention’’ Form and show nterest to ALL inventors 
ow to USE IT AT ON(¢ 5. 
rn before you f Re mber—in Patent mate 
ication. Our Guide ters DELAY CAN BE COSTLY 
you how Patent —ACTION IS IMPORTANT, 
cords Can be checked Mail the Coupon NOW—in ag 
whether an in- envelope or past ed on ¢ 
probab y patenta ny »Ostcard 0: CLA 
filing fees need be A O'BRIEN and HARVEY 
usses costs involved JAC we Registered 
practical way these Attorney 22-H Adams 
paid in installments ing, as! gton, D C. 


CLARENCE A. OBRIEN. 
ond HARVEY B. JACOBSON 


CLARENCE A.’ O’BRIEN and HARVEY 6. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
22-H Adams Building, Washington, D. C. 

Please send me your 48-Page “Patent Guide for the Inventor” 
and your specially prepared ‘“‘Record of Invention’ form FREE. 


This request does not obligate me. 


Build- 


(Please write or print plainly.) 





(AREER 


You 
A GREAT FUTURE! 


Complete Aeronautical Engineering or Master 
Aviation Mechanics training in the heart of the 
Aircraft industry. Graduates obtaining imme- 
diate employment. No flying involved. Avia- 
tion's foremost school. established in 1929. 
Located on Grand Central Air Terminal. 
For full information. address Department PS-8 


<URTISS WRIGHT 
TECHNICAL AY INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF. 


ye 


ECOME AN EXPERT 


ACCOUNTANT 


000 to $10,000 a year. 
» ts ‘ertified Public Accou 
5S. We train vx at 
ting positions. Previous ex 
r ning anew supervision of staff of 
PA m — membe American Institute of Account: 


tecative Accountants and ( 

Rr vunande { firms need them it 
ents in the U 
©.P. A. exemimations or execut 
Frr.ence unne 
onan Wr ben eenne?, the Profession That Pays 
LaSalle Extension University, Dept. 883-4, Chicago 

Correspondence Institution 


HOME STUDY AVIATION TRAINING 


the rut and ar to succes 


are at 


= 


RYAN AERONAUTICAL INSTITUTE 


SAN DIEGO. CALIF 


Y an quickly pre 


4453 UNDBERGH FIELC 


NOW You Can 
Get Tough Quick! 


on. Lick brutes twice , 
with your bare hands, eve 
sre armed. Get read 


Earn $50, $75, $100 a week! Prepare NOW 
at this Lincoin Government Approved es 


ica’s war effort. Be a Pilot Flight kaotraster, 
an Aeronautical Engineer, a Government 
Licensed Airplane and Engine Mechanic, an 
Aircraft Inspector, an Aircraft Factory Me- 
chanic. Exceptional! opportunities in al! these 
fields. We train you and assist graduate sin 
locating positions. WRITE TODAY for com- 
plete information stating which course of 
training you would prefer. 


LINCOLN AERONAUTICAL INSTITUTE 
648 Aircraft Building, Lincoln, | Nebraska 
get the 


soy o¢ PLASTICS 


See the important place of plastics in virtually every industry —in Wor 
os well os Peace. Learn whet a knowledge of plastics con mean to © 
your future coreer. Write todoy for interesting, illustrated literoture. 


PLASTICS INDUSTRIES TECHRICAL INSTITUTE 


yy Chee @ LaSetie Wecter 
w YoR« an Gucaee HLULINONS io pertcw car 








Free Book 


MOUNT mats Post ANIMALS, FISH 
oe FREE. amy - main hoy to leare 
Bre pF, mai! to 


Eames ee 
AIRCRAFT WELDING 


ENGINEERING 
Wartime industries offer Outstanding 


ties to properly creined Air- 
Welding. an< 
» Draftemen (1 y 
ers. B.S De ree 


m course de 




















mi WAUKEE SCHOOL oF —— 
PS. 0428. Broadway SE. E. Stete 


MONEY | IN RABBITS-CAVIES 


and pat you in touch with other markets 
Catalog and copy of magazine 10c. Or send 
WE : BU Book Catalog and Price List and Year's Sabecrip- 
tien to the AMERICAN SMALL STOCK FARMER 
OUTDOOR ENTERPRISE CO. evs72 Peart River, #. ¥. 


#* RE-STRING RACKETS 
AT HOME — EARN MONEY 
EASY — PLEASANT — eras 
FREE Tort. 13 oe 
W. A. Bickel & Co., 137. N. > Marion, Dept. F-82, © Oak Park. me 


LITTLE BLUE BOOKS 


Send postcard for our free catalogue. 
Thousands of bargains. Address: 

HALDEMAN-JULIUS CO.. Catalogue 
Desk M-872, GIRARD, KANSAS 








Dept. 





Write now for our Free Bo **How 
Good Penman it contains | — pecimens 
A; tells how others learned Ls write in epee — 
Enclose le for your na e auras ws 


apes nt suita 
ue TAMBLYN scnooL oF \PENMANSHIP 
X439 Ridge Building, Kansas City, Mo. ] 


Bogie today 





When Writing Advertisers 
Please Mention POPULAR SCIENCE 





jon offering unlimited opportunities. Most 
complete course embracing every branch from 
orcelain Work, which prepares work for 

rent ste or Mat “ur own bust iness. Indivic (dual Sqaerpest 


asses Cetaton upen , cannon 
McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 WN. Broad St. Dept. Philadeiphia, Pa. 

















IMENTS 


HOME STUDY—LEARN BY DOING! 


Practical—complete training on actual instruments fur- 

nishe by the school, qualities you for wetl-paying 

positions with manufacturers, 

service & repair stations. Sen 
EASTERN AIRCRAFT INSTRUMENT 
The Largest In The East 
116 Newark Ave. Jersey City. N.J. 


SCHOOL 


Dept. $-R 


ENGINEERING 


Aeronautical, Chemical 
|, and Radio Engir 
yand Draftir ' 


DEGREE IN 
27 MONTHS 


Electri- 
One 


Civil, 
pring 


Courses in 

INDIANA «al. Mechar 
irses in Rad p 
TECHNICAL Prep courses without added cost. 


corn § 
COLLEGE Decembe 


expense 


682 E. Washington Bivd., Ft. Wayne, Ind 


Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work—-prepares for college 
entrance exams. Standard H.S. texts supplied. Diploma 
Credit for H. S. subjects already completed. Single subjects if de 
sired. High schoo! education is very 
t ee and industry and socially 
t te a High School graduate 
on request. No obligation 
American School, Dpt.HC-46,Drexel at S8th,Chicago 


ife Start your training now 


GENUINE U. S. BARGAINS 
©. D. Wool Blankets (used) $2.95 
McClellan Saddies (use 5.95 
U. S. Army Pup Tents (used) 3.50 
Aluminum Mess Pans (used) 35 
Thousands of other bargains in military 
outdoor & sport goods for hunter, farme 
scout. Send 10 w 32 page catalog 
turned wit order 

and N SUPPLY CO. 


A : 
4784 LESTER ST. RICHMOND, VA. 


ished | ten ot Writ 
T. M. TEVIS, Box 25R, Chillicothe, 


4000 BARGAINS IN 


FREE #225: CATALOG 


Wholesale 
Ss v money salesmen Ar- 


for dealers 
Tt are dis 


office 
your 


Mo. 


and 
or store 
ed or 


agents 
fact 
tion 


home 
on. Satisfac 


r copy, now 


Spors Co., 6-42 Bartlett, 


IN SCIENTIFIC CRIME DETECTION! 
EASY To Fascinating; exciting; big oteedy pay! 


Be a Finger Print Expert. Mastered 
LE AR Ni through 1-A.S.TRAINING, Crime De- 
tection gives lifelong vocation. 43 “: of allldentification 
Bureausin U.S.A. headedby!I.A S Graduates. Write 
for FREE literature, sent only to those stating age. 


REE! 
INSTITUTE OF APPLIED SCIENCE Fi Blue E! 
Dept. 136C, 1920 Sur Avenue, Chica Itinois ot Crime’ 


AUGUST, 1942 ease mention POPULAR S¢ 


Bet 


INVENTORS 


tf you're an original thinker—a practical man with 
inventive ideas—NOW IS YOUR TIME TO ACT. 
These two valuable works on patent procedure and com- 
mercializing an invention may be worth hundreds of dollars 
to They tell you the steps to take to safeguard your 
idea idvise you against costly mistakes—illustrate 115 
mechanical movements among which may find just 
what you need to complete 
your invention If you have 
a worthwhile idea, by all 
send for these books 


you 


you 


means 


today 


SEND 25c.. 
It’s good for $1.00 


in coin or stamps to 
expense. We'll 
ately send youthese two 
and our regular Evi- 
of Invention Form 
Patent Protection” 
fully. You'll learn that the 
t step vou should take is to 
a search made of inven- 
records in the United 
States Patent Office. Our search 
fee is ordinarily $5.00. Your 
25c earns you a credit of $1.00 
this regular charge 
Don't delay. Enclose 25c for 
these two books today 


USE THIS COUPON—NOW. 
VICTOR J. 


EVANS & 


Send 25« 
cover handling 
immedi 


books 


against 


Co. 


8 REGISTERED PATENT ATTORNEYS ‘ 
| Main Office—€40-J, Victor Bidg., Washington, D. C. | 


Los Angeles Office: 738-C Security Building 
Pittsburgh Office: 521-C Empire Building 
Send me copies of your boob nt Protection 


ind ‘*When \ 
f 


i How t Sell an ‘ importan Evidence « 


_ For for wt ‘ lose 2%« E 


om l 


and State 


—_——— i ss ee ee ee 


STUDY AT HOME for PERSONAL SUCCESS i] 
LARGER EARNINGS 31 years expert instructi« 

over 106.000 students enrolled LL.B Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK—‘‘Law and Executive Guidance’’. 
AMERICAN EXTENSION SCHOOL OF LAW 


a Dept. 20-S, 8 East Huron St., Chicago, til. 


viation and mechanical are 


aftsmmen 
ly needed for . 
ogram. Thi 


and N 


urgen avy 


t 


ica i 
drafting 


raftsmen 


Salaries high 
for 


catalog . 


THE OHIO INSTITUTE OF TECHNOLOGY 
Box 66, Greenville, Ohio 
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INVENT VICIORY:PROFIT 


All Americans who have 
ful to their country are 
FREE BOOK 


Our new 


an invention or an idea which might be use- 
urged to patent it immediately. 
Finance and Sell Your Invention” 


‘How To Protect, 


guides you from the first step in getting patent protection to the final step of 


marketing and protiting from your invention. 
inventors & mechanical-minded individuals 


- v 
raoret | ‘ 

PEN AMel ot ) All 
TT bhai 
menninn/ 


Americans 


We can help you. 


INVENTIONS ARE 
NEEDED NOW! 


INVENTOR 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK => 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Exam- 
ining Corpse (1922-24) of the U. 8. Patent 
ou want te profit by your idea, 
take steps te apply for a U. S. Patent 
Your frst step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
sh have. It tells you fully hew to obtain a 
idea in the quickest way. With this Free 
receive a ‘Record of Invention” form 
ly record your idea. Personal and © 
r case will be personally handied 
Patent Attorney whe is also a Former 
amining Corps f the U. 5. Patent Ofice. 
tions confidentia 
wan Coures TepaT a FREE PATER) BOOK ond RECORD OF INVERTION Form 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U S PATENT OFFICE 


colworth Bidg., 35th Floor, Dept. 82C, New York City 


MLLER BUILDING, oe 5 2c. WASHINGTON, D. C. 
‘How te Obtain 2 Patent,’’ ana® 


r 
All communica- 


ase send me your 
peur = ‘Record of lavention™® form. 


gNAMeE 
ea 


beee meme eee eee eee eand 


My Personal 
service assures 
strictest confi 
dence on all 
y patent 


our 


PERSONAL SERVICE 23" 


drawing, or 
of your inventio nd $5.00. I will make s 
to its patent and send you «a 
r ) read my booklet 

orney 


ghetch and description 
and report prompt as 

my 72-page boo t Or 

e today for FREE opy Regis ered Patent At 


u F. Randolph, 340-D Columbian Bidg., Washington, D.C. 


tari 


MORE DRAFTSMEN —, = pl _ s 
ment. Big pay Special ir ” 
you QUICKLY « re in ae tin e 
tL. , n address 
m School, Dept. AC46, Drexel at 58th, Chicago 


Powerful Vision—8 Mile Range 


BINOCULARS 


20 Days Free ba $475 
Postpaid or C.0. 
Scientifically ground. powerful lens that 
give clear vision equal to 110y at1000 
yds. distance! Adjustable for all distances 
and eye widths. Binoculars come with 
men coome case one st rape “ame we 
TEED. If not satisfied after 20 da ney re funde 
American Binocular Co., 7789 s. Hateted, i ¥. 167, Shieaee. 


trains 


FREE B slletin. 


vention or an idea which might be use 
in. Submit to us any new gadgets, 
Your disclosure 


who have an in j 
ful to their country are urged to mail it 
weapons or improvements on existing ones. t 


maintained in secrecy. 
FIRST IMPORTANT STEP NOW. 


Book. It explains 
patent 


Take the 
Write today for FREE 
necessary steps leading 
tection 


toward pro- 


Patent Attorneys Before “Seca Patent nw 
1424 Barrister Building 


INVENTIONS 
WANTE Useful new 


ideasare 
urgently needed to meet the rapidly changing 
conditions of warfare and commerce. If you 
have a useful invention for sale it can now 
safely marketed without patenting ex- 
pense! Write for complete details, today. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building, Washington, D. C. 


TENTS 


AND TRADE MARKS 
C.A.SNOW é CO. 


Registered Patent 
Write for Free Book and “Certification of Invention” form 


427 SNOW BUILDING, WASHINGTON, D.C. 


ittorneys Since 


ELECTRICAL ENGINEERING. ood grasp of wits electrical 

fleid sem. Ve a ee Wn * Beeory made eas 

RADIO E NEERING. Extra fine course in radio, 8 ic address, photo electric 

ont prot) ae to be LL - hee man, rea! vacuom tabe technician Tuition 

ONL " otther ~ eee FF pl an Experiment bite Lua 
Write for school cr as. student 


REE faincoin, 
FR LINCOLN ENGINEERING senoot. “Box 931-S44, Lincoln, Neb. 


You Help Someone You Know 


USO 


When You Give to the US 0 











POPULAR SCIENCE 
~“ OPPORTUN ITIES 


Classified Ads only 35¢ per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in September issue copy should be 
in our office by July 9th. September issue on sale August 1. 


POPULAR 


MAKING, 
-SAVING 


wore 
wont 


SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADVERTISING 


MAIL-ORDER or 
1,000,000 families 


agent ad reaching 
throughout Unite 
States $14.00 inch. Newspaper, magazine 
ma list, ratebook, free. Chicago Ad- 
v 1“ Agency, 20-SP fest Jackson 
Chicago 
ADVERTISE newspapers 
6.50. Lists Free. Advertisin sureau 
4515-P Cottage Grove. Chicago 
ADVERTISE without money! Prov 
Instructions 25c. BX102s, 


24 words, 149 


$2.00 


24 WORDS, 40 new paper 
37 Gardner, Vallejo, California 


AGENTS WANTED Ses 


DON’T BE a Job Hunter—Start your own 
business = our capital. No hard times; 
no lay always your own boss. Hundreds 
av erage $3 000 to $5,000 annual sales year 
after y Wes ipply stocks, equipment on 
credit home necessities. Selling ex- 
perience unn ecessary to start. Wonderf ul 
opportuni to own leasant 
business backed by 
Writ e Rawlei gh Co Dept 
po | 
MAKE extra money 
ersonal Christmas ca 
box Assortment 
each. S 





H- U- PSC, Free- 


New 


BIG Money ¢ ng initials on automo- 

.. t 1 today. Free samples 
iting and advertising special- 
Le side e featuring 


@ii quar 
Boston, 


Take 





as DOING IT! 


Doing Popular 
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Reading 
: They're a 
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CHRISTMAS Card Salespeople-—Sell most 

complete line. New Embossed name-im- 
printed Christmas Cards, 50! Lead- 
er 2l-card Assortment—s tional $1 
seller pays 50c. Statior any others. 
Samples on approval. A 128 Way, 
Elmira. New York 
CHRISTMAS Card 

samples 1s 
for $1 
popular 

Dollar 
proval 
Mas 
FAST selling rubber drug 

man a good prospect 

d price list p sample as- 

ortment $1.00 Product 
Dept. 103, Box 3353 Merchandise Mi: 
Chicago 
SELL Christm Make extra m 

0 gorgeot r ith nan $ 


Salespeople—Get Free 
folders with name, 50 
g money-maker Mar 1) 
ts. U fit. 


100 y 

ample 
rn Greet ings ‘Dept 759, Memphis 
EXTRA wo 


Personal 


ington, De pt 


MEXIC. ~~ Feat her 
dals, tab t 
300 pro 

10c stamps 

Mexico City 

DANDELION Death 
pli fied manufact 


. Peoria, Ill 


ten $1 boxes. 50 
imprinted 
make 50 
53 White 


WE Pay You $5 for selling 
beautiful assorted name 
Christmas cards. Sell $1. You 
Free samples. Cheerful Card Co., 
Plains. N. Y 
BIG orders; Shirts, Ties, 
Pants, Jackets 
Sales equipment 
Nimrod, 


taking 
Underwear 
Uniforms, etc 
Experience unnecessary. 
-AV Lincoln, Chicago 
POP ULAR 8”x10" prizefighter photographs 
famous knockouts. Tremendous field! 
Big profits! Price Sportsphotos, 1210PS 
South Kolin, Chicago 
NEW Radio Baseball! Scorer 
every play. All fans want one 
prices. Sample 10c. Ufert, 19 
New York 
FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 
labels, bottles furnished. Quaico, F-20030 
Russell. Detrofte- 
BLACKOUT Luminous Safety 
profitable industry. Blackout 
prices 25c (coin) Toberco, 45 
Springfield, Mass 
AGENTS—300 Profit selling Goid Leaf 
Letters; stores and offices. Free samples. 
Metallic Letter Co., 437 N. Clark, Chicago 
SELL Latex Products. Large Profits. Send 
$1.00 for samples Peerless, 4050-BB 
Broadway, Kansas City, Mo 
LORD'S Prayer on a Real Penny. Sells on 
Full particulars and samples 25c. 
4745 Broadway, S-8, Chicago 


ANTIQUES, RELICS 
INDIAN GOODS 
SWORDS, Rapiers, Daggers, Pistols, Cat- 
alog 20c. Robert Abels, 860'2 Lexington 
Avenue, New York 
GUNS, swords, armor, war 
20c. Thomas Woraniecki 
STEER Horns—-Six foot spread 
Bertillion, Mineola, Texa 


AUTOMOBILES 


AUTOMOBILE Racing Book, Fifth Edition 
—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing. fast Fords. $1.00 
postpaid: $1.15 C.O.D. Ray Kuns, Depart- 
ment 271, Madisonville, Cincinnati, Ohio 
WHIRLGAS Superchargers, $3, increase 
mileage 20 power 10 Refund gua 
University test. Any car 
Wrench installs 15 minutes 
Manufacturer, 5719 Loraine 
Mich 
INCREASE the horsepower 
V8 from 85 to 128 HP 
Send $1.00 for det 
Power Associates, 
igton, Del 


AUTO SUPPLIES & EQUIPMENT 


CONVERT your car to burn Diesel 
Save up to 70 Ri 1e] cost Cheap in 

Wonderful performance 

method. Different and bett 

t Write for tree 


201- 204 
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keeps track 
Ask agents 
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Items. New 
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relics catalog, 
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factory 
nothiz » investigate 
ar 3. Harrington Company 
Manches ter Bidg., Portland. Oregon 
CRE T Alarm protects automobile « 
Salesmen wanted. Send $1.00 
lson Company, 362 Wooster, Ak: 
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pr 600,000 home 
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$1.00 MAKES deac 
hese 12 per 
exper : 
even fr 
wr! 
tions Will amaze 
C.0.D. Reagar 
York Cit 
MECHANICALLY 
operate general Apr 
Complet t 


,OLOR 


rock 


$1.00 p 
Br 
MEN-Womer 


e:; booklet 
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t et ars 
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f partic 
gar ¢ 
NEW 
Har 
Street, Bir 
FREE-—200 
local 


UNSURPASSED {f 
da sp 
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DOZENS 
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EXPERT 
Comy 


if 
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INCREASE 
an do more 
System, Dept 
START home bu 
May, Paterson 


BUSINESS SE vic E 
WANT more busi Advertise 


product or service 
Jetails, write today 
fied Adv Mer 
New York C 
WHERE iy i thing 





these col 
to O. K. Ke 
353 Fourth Ave 


Name 


Dakota Bldg 





CAME RAS. 
WRII E ge 
am 


PHOTO SUPPLIES 


t Argus C- 3 with 
hro flash 
Bausch & Le 
also coupled to range 
price—$60.50, unconditic 
Cowhide Eveready case 
F:4.5 Anastigmat, Pront 
Whatever you want in photography 
Bass first. Liberal trades. For o 
years, money back if 1: 
Camera Compan) Dept 
Madison Street. Chicage« 
STILL Available At Central—Hundreds 
barga in Cameras an ads 4 
for free illustrated catalog listir 
movie cameras films, lenses 
meters, supplies—at tremendous 
all guaranteed Trade in 
equipment 
newest money-sa 
out! Limited edition 
era Co., (Photographic 
1899), 230 S. Wabash 
Chicago, Illinois 
AMATEUR Photographers 
prove your hobby of picture taki ng and 
learn how to make money with i te 
today for our 40- page book catalog and a 
sample copy of rican Photography 
enclosing ten cents fe postage. Cor 
articles and pictures od wor ld 
most writers and pic Camera 
House 141, 353 Newbur “Be ston, Mass 
CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or stil nd projectors 
Send full descri or wire for 
prompt cash offer years 
endability insures norable 
3ass Camera Company. 17 9 West 
Street, Chicago, Illinois 
PHOTOGRAPHY is a 
Popular Science readers. This 
offers an economical way to reach 
Advertise your product here and get 
business! Classified Adv. Dept., 353 Fourth 
Ave., New York City 
SPEED-O-COPY 
tachment for 
and C-3. Send for literature 
Dept. PS-8, 240 So. Union 
geles, Calif 
CAMERA Repairing 
der, shutters repaired 
fit a tandard camera 
Co Inc B-1515 Belr 
35MM F 25 ft. East 1 Plus X $1.00! 
Reloaded Cartridges or $1.00 
paid. Order now. Pacific Coast In 
1508 N. Sierra Bonita. Hollywoc 
FREE samples perfect print and n 
holders. Pho-Neg, Stamfo ord Conr 
CARTOONING, SIGN PAINTING, 
DRAWING ATDS 
CARTOONING lessons 25c each in¢ 
iticism,. Details Free Templet 
dios, 146', Wellington. Elg Illine 
CHALK TALK STUNTS 
I AU GH $1 of 


iomm 


of 


or 


your 
ing bargain 

vi € 
since 


sae 


Headquar te r 
Ave., Dept 


tention! Im- 


St 
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leading hobby of 


) 
An- 
Bellows made to or- 
Bellows made to 


United Camera 
Chicago 








producing | é rogram 
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CHARTERS 


DELAWARE charters; complete 
$35.00 Submitted forms Cha 
Inc., Wilmington, Del 


CHEMICALS & APPARATUS 
bar mt ae L ab ratory 


for indusiri 
labor ato-ies 
» for students takir 
901 chemistry cou 
or free 44 page cz 
logical Supply Co., 11 
Ave., Roch N.Y 
CATALOG 
Sent for 


service 
s. 


G 





pntal 


log 
76 Mt. Hope 
ester, N 
3000 I trati 
50¢ Laborat ry Material 
Chicago 


10,000 prices 


"209 
7317 


'GUST, 194 


WINN’S New Idea 
der apparatus 
Free catalog, send 3c 
Winn, Dept. C08, 124 
York 
BIMONTHLY Chemist 
ple 15c. Year subscription 
Lab Manual $1.00. Popul 
6204-N Hermitage-O, Chicag¢ 
Cc —e ALS—Small quantiti 
s; Catalog 5c. Fleischer 
Medford Ma 
CHEMICAL 
c. Colonial 
Mas 
FREE Catalog 
olog) bargains 
Evanston, Illinois 
LUMINOUS Paint 
colors airmour 
erty St.. New Ye 
SPECTROSCOPE ter aaa chemical analy- 
sis $2.50. McCutting Sons, Campbell, Cal. 
DETECTIVES 
DETECTIVES— Work 
perience unnecessary. 
2640-P Broadway. N.Y 
DOGS, BIRDS, PETS 
CHAMELEON 25c. Five 
turtles, or amphibian 
$2.75. Free catalogue, Quivira 
Winfield, Kansa 
PUPPIES! Many breeds 
Book 108 colored 
recognized breeds, 
80, Chazy, N. Y 


Chemic 

& chem icals 
return postage 

W. 23rd Street, Ne 


Experimenter 
Chemical 





home—Travel. Ex- 
Write, Wagoner, 
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_ lizards . 
all fifteen 
Specialties, 
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1 Kennels, 


free 
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MORE FOR 
YOUR MONEY 


The same advertisers will 
be found in this Classified 
Section month after month 
and year after year. Rea- 
son—Popular Science 
Classified Advertising Pro- 
duces Profitable Results! 
For full details, write 
Classified Advertising Department 


PorpuLaR SCIENCE MONTHLY 
353 Fourth Avenue, New York City 











ST. BERNARD 
beauties A.K 
erhead, Lon 
DRAFTING 
DRAFTING Instr 
Bargain Catalog 
ison, Chicago 
EDUCATIONAL | 


puppies. Ch am pic 
C. Franklin 

g Island, New York 
INSTRUMENTS 


ipplies. Free 
162-PS Mad- 
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iments or S 


Gordon's 





‘& INSTRUCTION 


await well trained 
to study at home to 
ult this columr 
appeal to 
ion 


MANY opportunities 
men. If you want 
prepare for better pay 
Answer the opportunities that 
you most and obtain full informat 
WELDING—Electric Arc, Learn quickly by 
actual practice at Hobart Welding Schoo! 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu 
] Hobart Welding School, Box P-822, 
Ohio 
GOOD used 
subjects be 
Ss faction aran 
istrated barga ain catalog 
it without obligatic Write 
Company, 500 She Dept 
cago 
WELDING opens the way 
future in important industries. Growing 
need for trained welder Prepare row 
Practical, personal training spare time at 
home and Chicago. Write for free facts. 
Utilities Engineering Institute, 1314 Bel- 
den, Dept. 328. Chicago 
WANT a Government Job $105—$175 
month Hundreds appointments Men 
women. Prepare now for examinations. 
List positions full. part iculars Free. Write 
today ‘ranklit Institute, Dept. N-32 
Rochester, N 


educational books on all 


old, rent 


teed 


H 203, 


to good pay and 


BLUEPRINT 
home. Person 
lesson course 
blueprint readers 
complete. Ohio 
Box 68 
RADIO engineer 
and police radi 
Morse tel legraphy 
expenses low. 
500 Monroe, Valp 
RADIO Cor 
Studs 
license an qd jo b re 
No. 3P. Nilson Ra 
St., New York 


Dodge 
alparaiso, Ind 
RADIO Cor 

for all Federal 
resident courses 
1123 Broadway, N 
CLINICAL Labor 
Bulletin “free 
Box 973-B 
HOME Studs 
"ree literature 
Tama, Iowa 
FREE illu 
s. Examinat 
Creek Mo 
as KSMITH | Cor 
g. etc. $1 
Sh. op. Canadiar 
ENGRAVINGS, 
Quicker, better 
Tenn 


DRAFTING, Trigonometry 
1326 Myers, 


Inquire Giles 


I ic 
Armament 


Institute 
Greenville 


Catalog free 
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Learn quick) 
ion 

industry n 
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eed 


Complete 28- 
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All expenses 
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1 free 
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51 East 42nd 


irses qualifying 


and 


Am eri ican os Institute 
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n home. Practice outfit supplied 
Imperial 
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ELECTRICAL 


ELECTRIC Penc 
Metals $1.00 
4515-C 


SUPPLIES & EQUIP. 


Writes 
postpaid 
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Beyer 


Cottage Grove, Chicago 
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ENGINES, 
2 HORSE, 2450 


tion Alternating Motors 


Alternating Gene 
Butler Electric, 
'2 HORSE, 110 ve 


guaranteed $9.75; 


ito Suppl) 


WINDING» 
three phase 
7631, Kansas City 


1885 Milwaukee, 


Data or 
$1.00 


MOTORS, ETC. 


Speed 
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induction motors. 
75; other sizes, 
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single 
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Motor 
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Build 


microscc 


LENSES 
gia 
sortment of 
chipped 
guarante 


May 


FIELD glasse F 
mile range. S 
lightweight Heig 
neck strap, only 
10 days mon 
Mail Order 
ASTRONOMICAL 
cameras, 
paired. Send 10c 
sired. Rasmussen 


fifteen 


mart 


r Co., “9: 23 Eagle St 


microscopes; 


SLESCOPES 
ROSCOPES 

telescope, 
scope, etc 


own 
rifle 


your 
pe, 
lenses 
on edge. Satisfaction 
ed 


field, Chicago 


Powerful aviator 
ly styled, rigid 
ht closed 4'2 inches 
$4.35 postpaid. Orde 
back trial. Addres 
Utica 
binocu 
sold 
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bought 
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FOR INVENTORS 2 tograp! n ] {f our DOUGLAS’ famous 1942 catalog 
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Dougla 





MAGICIANS 
Cards, Dice 


talog 


HOLLYWOOD Spec 


Catal gh li 
25 Magic House 
Hollywood, Calif 
SUPER-Dt ak, 

effect 


Mylestr 


32-We Ra 
Masi an. Large 
r e of latest tr 
109 “No th Dearborr 
DOLLAR Magic Set Free 
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LEGAL DIRECTORY 
MEXICAN Legal matter Wm. Cocke, Re- 
ible Amer. At ElPaso, Texa 
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HE ATING 
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HO 48 pages, 15c 
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MONEY MAKING OPPORTUNITIES 
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106A Broadwa 
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g free. 
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Home 
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gasoline. Send dime for list 
and rebuilt motor scooters, 
otorcycles. Hurry if want one, last call 
for duration. Clymer, 307 W. Pico, Los 
Angeles, California 
WANTED! Bicycles, motorcycles, motor- 
scooters—one or 100 +s al pay commis- 
sion for information resultin in purchase, 
Indian, 2685 Third Ave. 'N Cc 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recording 

of completed s« Send poem. Keenan's 

Studios, Dept. Box 2140, Bridgeport, 

Conn 

LEARN Swing piar Po 
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free 
Hall, 


tal brings 
Kimball 


NOVELTY phonograph recorc¢ 
Records. Box 111 Roselle 
OL D GOLD, WATCHES, 

STONES 

GOLD $35.00 Ounce 
diamonds, jewelry 





PRECIOUS 


Mail old gold teeth, 
watches—receive cash 
by return mai Satisfaction guaranteed. 
Free inform ion Dr. Weisberg’s Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn 
ELGIN, Wal 
Make big 
Catalog Say 
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Says Everybody is 


HYPNOTIZED 


A strange method of mind and body control, that leads to immense 
powers never before experienced, is announced by Edwin J. Dingle, 
well-known explorer and geographer. It is said to bring about al- 
most unbelievable improvement in power of mind. Many report 
relief of long standing illness. Others acquire superb bodily strength 

and vitality, secure better positions, turn failure into success. Often 
with surprising speed, talents, ability and a more magnetic person- a 
ality are developed. 


The method was found in remote and mys-__ to sleep by the suggestions of associates, by 
terious Tibet, formerly a forbidden country, what we read, and by various experiences. 
rarely visited by outsiders, and often called To realize their really marvelous powers, men 
the land of miracles in the astounding books and women must escape from this hypnotism. 
written about it. Here, behind the highest The method found by Mr. Dingle in Tibet is 
mountains in the world, Mr. Dingle learned said to be remarkably instrumental in freeing 
— Seeeety teen he is now disclos- the mind of the hypnotizing ideas that par- 
“eS : . alyze the giant powers within us. 

He maintains that all of us are giants in . : 
strength and mind-power, capable of surpris- A nine-thousand word treatise, revealing 
ing feats, from the delay of old age to the the startling results of this system, is now be- 
prolonging of youth, from conquest of sick- ing offered free to anyone who quickly sends 
ness to the achievement of dazzling business his name and address. Write promptly to the 
and professional success. From childhood, address below, as only a limited number of 
however, we are hypnotized, our powers put the free treatises have been printed. 


The Institute of Mentalphysics, Dept.A 72,213 SouthHobart Boulevard, Los Angeles, California 
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Whirling Smoke Rings 
to Free Cities of Soot 
VORTEX GUNS CAN SHOOT FACTORY GASES SKYWARD 


R. PHILLIPS THOMAS, research en- 
D gineer of the Westinghouse Electric & 
Manufacturing Company, picked up 
what appeared to be a small copper and 


brass drum with an aperture some two 
inches in diameter in its head. By means of 
a tubular peep sight affixed to the top of the 
drum, he aimed the aperture at one of a row 
of lighted candles about ten feet away, and 
then tapped the back of the drum with a 
rubber hammer. Instantly the candle was 
extinguished. He repeated the performance 
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half a dozen times, and each time the strik- 
ing of the metal drum was followed by the 
extinguishing of a candle. He pointed the 
aperture at a gong, tapped the drum, and 
the gong rang. In each case, it was as 
though an unseen projectile had been fired 
from the strange device. 

These seemingly miraculous feats were 
accomplished by an invisible ring of air, a 
smoke ring without the smoke, shot from 
the aperture by the force with which Dr. 
Thomas struck the back of the drum. Called 








designed on 
mathe- 
West- 


device 


a vortex gun and 
of elaborate 
ilculations by 
inghous¢ this 
embodies the first practical ap- 
plication of the well-known 
principle of vortex motion. Good 
this motion are the 
smoke ring which al- 

ykers can blow, and 
the funnel-shaped twister cloud 
familiar to anyone who has lived 
in the tornado and cyclone belts 
of the Middle West. The twister, 
however, is only half of a vortex; it moves 
only if a wind is blowing, and always travels 
at right angles to the ground. A smoke ring, 
which is a true vortex ring, will move in any 
direction, according to the initial impulse, 
and owing to the vortex motion the smoke 
will remain in the ring as long as it is mov- 
ing. The more rapid the motion, the farther 
the ring will go before breaking up. 

The rings or miniature whirlwinds shot 
from the vortex gun conform to the behavior 
f the smoke ring as blown from the 
Their size and velocity, and the dis- 


the basis 
matical 
scientists, 


examples of 
common 
most all sm« 


pattern ¢ 
mouth 
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Shot from this vortex 
gun like bullets from 
a rifle, whirling air 
rings will extinguish 
candles at a distance 
of 15 feet. The hand 
machine at left will 
send out vortex rings 
at a speed of 20 feet 
a second. They carry 
so much force that 
their impact can be 
felt at about 25 feet 


These rings are true 
vortexes governed by 
the same principle as 
that of the familiar 
rings blown by nearly 
all smokers. They go 
in the direction of 
the initial impulse, 
keeping smoke trapped 
as long as they move 


tance traveled, depend upon the dimensions 


of the gun and the force with which it is 
struck. They are always invisible unless 
smoke or some other visible substance is put 
into the gun. 

Westinghouse engineers have constructed 
experimental vortex guns in two sizes. The 
hand model, demonstrated by Dr. Thomas 
as part of the equipment of a traveling lab- 
oratory with which he has been touring the 
country, is about eight inches in diameter. 
It shoots a vortex ring, with a diameter of 
from two to three inches, which travels ap- 
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proximately 20 feet a second. The impact of 
the ring can be felt at about 25 feet, and at 
from ten to 15 feet will extinguish candles 
and ring gongs. Mechanically operated, this 
gun will put out lighted candles at the rate 
of two a second, and could probably be 
geared to operate several times that fast. 
The other model, with which tests are be- 
ing conducted at the Westinghouse research 
laboratories in Pittsburgh, is about 614 feet 
in diameter, and shoots an 18-inch ring at a 
speed of 90 miles an hour. It will blow out 
candles at from 60 to 70 feet, and at 20 feet 
will knock a man off balance unless he is 
braced to receive the blow. Guns of from 12 
to 14 feet in diameter, constructed of heavy 
steel, are now being planned. They will be 
fired with a TNT cartridge, so that a real 
wallop will be obtained, and will shoot a four 
or five-foot vortex ring a distance of one 
mile at the speed of sound, roughly from 800 
to 1,000 miles an hour, depending upon at- 
mospheric conditions. A 
ring of air traveling at this 
velocity will strike anything 
in its path with terrific 
force, and could conceivably 
knock a heavy airplane out 
of control. Theoretically, at 
least, even larger guns, with 


Striking the back of the drum 
with a rubber hammer, as shown 
by Dr. Phillips Thomas, research 
engineer, storts this miniature 
cyclone on its way. Rings are 
shot through the front opening 
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correspondingly greater range and power, 
can be built. According to Dr. Thomas there 
is no practical limit as to size, provided ma- 
chines can be devised to give sufficient strik- 
ing force. 

Some of the experiments now under way 
at Pittsburgh are military secrets, but oth- 
ers deal with the possible use of vortex rings 
in peacetime. The most promising of these 
applications so far has to do with the elimi- 
nation of smoke from industrial areas. Dr. 
Thomas suggests that it may prove feasible 
to trap the smoke of a manufacturing plant 
in huge vortex guns installed just below or 
above the roof. Powerful automatic ham- 
mers would strike the guns at periodic in- 
tervals, and the smoke would be sent into 
the air in the form of vortex rings. Then, 
instead of low-lying clouds of disagreeable 
smoke, the air above an industrial plant 
would be clean and pure, filled with gigantic 
smoke rings hurtling heavenward at terrific 
speed. Smokestacks would 
be unnecessary, and there 
would also be a war-defense 
application too, for as Dr. 
Thomas pointed out, “war 
planes now find that smoke- 
stacks make handy tar- 


gets.” 


How the vortex gun works can be 
seen in the cross section at the 


left. A larger model, operated 
mechanically, shoots rings at a 
speed of 90 miles an hour, and 
really huge guns are in prospect 


~ 2 ene ome - 
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Metal hoods mask signal lights along the Southern Pacific 
System. At the top of the page is a head-on view of a pair 
of dwarf signals with long protective coverings that give 
full visibility but prevent light from shining upward to guide 
possible enemy bombers. Above, Signal Maintainer C. W. 
Pemberton inspects hooded signal globes in the yards at 
San Francisco. Hoods vary in length from four to 24 inches 
depending on the type of light and its height above ground 





A daylight view of hooded main-line signal lights. Faced 
by the problem of maintaining essential rail service in the 
vital Pacific coast area, Southern Pacific devised its own 
blackout equipment and manufactured it in its own shops 
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Locomotive with hooded headlight. In the picture above, the light is 
on full strength; in an actual blackout, a dimmer switch is turned, 
making the light much less brilliant. At the left is a close-up view 
of the headlight hood taken by daylight. Light beams are thrown 
downward, so that no rays can shine up into the sky and serve as a 
guide for marauding planes in locating military and industrial tar- 
gets. Storm curtains on the cab are drawn in blackouts, and on passen- 
ger trains all lights are turned out except special blue 15-watt lamps 


wien a lighted train provides a travel- 


ing beacon for enemy bombers, the 
Southern Pacific System has devised pio- 
neer blackout measures for lines paral- 
leling the coast from California to Oregon, 
and extending inland as far as Nevada. 
Semicircular hoods now shield giant loco- 
motive headlights, rear-end train marker 
lights, semaphore lamps, and switch signals 
from overhead view. Protective screens 
mask the red glow from the engine's fire- 
box. When blackouts come, the headlight 
dims, storm curtains of the cab are drawn, 
and the white plume of smoke turns to an 
invisible smudge with altered stoking. 
Lights go out in passenger cars, except for 
small blue night lamps in vestibules. Win- 
dow shades of passenger cars remain drawn 
from sunset to sunrise, throughout the whole 
blackout area, and windows of mail and 
express cars have been painted black for the 
duration. 
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Even the marker lights at the rear of every train 
are equipped with hoods over the lenses. Windows 
of mail and express cars have been painted black 
for the duration. Shades on passenger windows are 
kept drawn every night from sundown to sunrise 
as a safety precaution, even if there is no alarm 











THE FLAME THROWER 
HAS PROVED ITSELF 
A POWEFUL WEAPON 
FOR CLEARING OUT 
EMPLACEMENTS THAT 
GUNS CAN’T CRACK 


cylinder of c ompr ened propella nt go 
ond a otzle with an ng device 


38 





By COL. ALDEN S. WAITT 


The writer of this article is attached to 
the Chemical Warfare Service. His book, 
“Gas Warfare,” is scheduled for publication 
in midsummer.—Editor’s note. 


HE flame thrower or liquid-fire gun is 

the most spectacular of all the weapons 

of war. German flammenwerfer units 
have been credited with great accomplish- 
ments during the drive through the Low 
Countries and France in 1940. Judging by 
the numerous reports of its use, both the 
Germans and Japanese consider it has a 
very definite place in a carefully organized 
attack on a fortified position, and is a use- 
ful weapon for clearing dugouts, trenches, 
and emplacements. 

The range of a flame thrower depends up- 
on the distance that the burning oil can be 
thrown before it is broken into a fine spray 
or consumed by burning. Because of the 
short range of the portable device, it is 
essential for the man operating it to get 
very close to his target to make the flame 
effective. A German attack on a concrete 
emplacement or pillbox begins with heavy 
bombing or artillery fire. Close behind this 
bombardment the engineers and infantry 
approach with wire cutters, grenades, and 
heavy explosives supported by smoke and 
strong machine-gun and rifle fire. When a 


breach is made in the barriers surrounding 
the pillbox, the flame-thrower detachment 
rushes close in and directs flame against 
the openings and sides of the emplacement. 
Where the flame strikes, there is a blazing 
mass that flows through every crack and 
loophole and burns fiercely on the other side. 
Flame throwers were not used by Ameri- 
can troops in the First World War. While 
they were several times attacked by flam- 
menwerfer units, our riflemen and machine 
gunners made it difficult for the Germans 
to get close enough to do any harm. The 
only work done on the flame thrower at 
that time by the Chemical Warfare Service 
was the carrying on of investigations re- 
lating to the possibility of its development. 
The German flame 
throwers of the First World 
War were of two types, 
which are similar to those 


In the fuel pack are two tanks that hold oil, and 
a tube containing cempressed gas which propels 
the inflammable liquid through hose and nozzle 





ee ets 


ON THE TARGET at 

last, the soldier fires 
longer bursts, covering the 
sides of the emplocement 
and seeking out openings. 
The flame from such weap- 
ons is effective for a dis- 
tance of about 25 yards. 
Greater ranges are possi- 
ble with heavier equipment 
but port >ility is sacrificed 


now employed: a large one to be buried on 
the parapet of a trench, with a supposed 
range of 60 to 70 yards, and a smaller type 
to be carried on a man’s back, with a range 
of about 25 yards. Both types consisted of 
a receptacle divided into two tanks, the 
upper filled with nitrogen under a pressure 
of 1,200 to 1,400 pounds per square inch, 
the lower filled with inflammable oil. To the 
receptacle was fitted a long, flexible tube 
with a nozzle containing an automatic fric- 
tion lighting device. When valves were 
opened, the oil was subjected to pressure of 
the nitrogen and forced through the tube. 

In the American experiments during the 
first World War, the Lawrence projector 
made by the British was used, and Ameri- 
can flame throwers grew out of this appara- 
tus. The Lawrence consisted of an oil res- 
ervoir holding three gallons of inflammable 
fluid, a container of propellant gas under a 
pressure of 1,000 pounds per square inch 
located inside the oil reservoir, a nozzle for 


40 


GETTING THE RANGE. In attack- 

ing a pillbox or emplacement, 
the operator fires short bursts of 
flame, feeling for the target and 
correcting his aim as though he were 
playing a water hose. Flame throwers 
are not sighted like rifles or guns 


directing the stream, and an ignition sys- 
tem for igniting the oil as it left the nozzle 
This system consisted of six small cart 
ridges carried in a case similar to that of 
an automatic pistol. For firing, they were 
pushed into place by means of a rod along 
the discharge pipe and were ignited by an 
electric current from a small battery. One 
lever operated by the left hand controlled 
the opening of the propellant-gas container 
and fired the cartridge. 

All flame throwers follow about the same 
pattern: a reservoir of oil, a source of pres- 
sure to expel the oil through a pipe, and a 
device to ignite the fuel. The principal dif- 
ference lies in the ignition devices. Ignition 
may be with an electric spark lighting a 
stream of easily combustible gas, a car- 
tridge to ignite the gas, or a friction lighter 
which ignites a fast-burning mixture of 
combustibles, all of which in turn supply 
the necessary heat to ignite the flame-pro- 
ducing liquid. 
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ENVELOPED with 

flame, the pillbox 
is a very uncomfort- 
able spot for the de- 
fenders. Inthe German 
sweep through the Low 
Countries in 1940, the 
flame thrower proved 
to be a time saver in 
clearing dugouts, em- 
placements, and other 
confined spaces that 
could not be reduced 
quickly in other ways 


4 INSIDE THE PILLBOX, flames pour in at even 

the smallest opening. This photograph, made 
in connection with the test shown on these pages, 
shows what happens at a two by two-inch port. 
A little of this would make a position untenable 





BLANK & SCRAP BLANK 
450 .BS. GROSS 265 LBS. NET 


Evolution of a cartridge case for a 20-mm. automatic 


for the cartridge and shell cases 
that translate American fighting 
spirit into language that the Axis 
powers can understand. 

In a typical Eastern plant con- 
verted to all-out war production, 
electric furnaces produce millions of 
pounds of the ammunition alloy each 
month, by melting together 69 per- 
cent of copper and 31 percent of zinc. 
Preparing the metal requires more 
processing than the actual manu- 
facture of the cases, but both require 
special heat treatment at almost 
every operation. 

Brass castings weighing hundreds 
of pounds apiece get their first flat- 
tening in breakdown mills, and 
further rolling in an intermediate or 
run-down mill, finally being formed 
into cylindrical coils of the sheet 


cer plus heat—that is the recipe 


In this breakdown mill and continuous furnace, brass cakes, 
the raw material of shell cases, are heated and rolled into 
long, flat bars. Temperature and heating time are con- 
trolled automatically to insure proper qualities in the metal 


Further rolling in intermediate or run-down mills leaves Hydraulic pushers, electrically operated by 
the brass in the form of coiled sheet metal, here being a time clock, shove brass billets through 
loaded onto trays for running through annealing furnaces _ the oil-fired extrusion furnace shown below 
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SHEET-METAL METHOD OF , 
MAKING 20-mm. SHELL CASES ( 
eo el id id ‘ 
cup is 2° 382 4 


REDRAW 


sw FINISHED CASE 
REDRAW REDRAW REDRAW REDRAW .202 LBS. 


cannon. Powerful hydraulic presses punch a disk of brass into a sleek cylinder for the propelling charge 


metal ready for cutting. 

Now, powerful hy- 
draulic presses go to 
work on trimmed 
“blanks” or disks cut 
from the metal. A punch 
forces the brass into the 
cavity of a die, first 
forming a shallow thim- 
ble. In successive opera- 
tions, the step is repeat- 
ed, forming a deeper 
cylinder each time. Final- 
ly, finishing operations 
form the shoulder and 
neck; the case is headed 
and indented; and identi- 


A 20-mm. shell has about the diameter of a nickel; a 37-mm., of a dollar 


fication numerals and letters are stamped principally on fighter aircraft. Others of 
on. At the top of these pages, the stages in the fifteen different sizes of cases made at 
forming 20-mm. cartridge cases are shown. the plant range up to five-inch size. For 
Automatic cannon or super-machine guns _ cases of all sizes, the manufacturing process 
using this type of ammunition are employed is basically the same. 


In these hydraulic presses, large-size brass Cartridge cases in the making: Men and machines keep 
cartridge cases are drawn from the sheet metal. busy to fill the hungry belts and clips and magazines 
Successive punchings produce the desired shape of weapons being used on land, of sea, and in the air 





GERM SYRUP FOR VITAMINS 


NEW MEDICINE MAY MAKE PLAIN STRAW A HEALTHFUL DIET 


bacterial 
may be for man 
the full complex of B vit- 
straw diet. This discovery is 
the result of numerous experiments with lab- 
which, after being given 

germ syrup,” were able 
and manufac- 


natural 


pe ssible 


ITH the aid of a 
syrup, it 
to get 


amins trom a 


animals 
of the 
to digest cellulose materials 
ture B vitamins in their digestive systems 
According to Dr. Gustav Martin of the War- 
ner Institute for Therapeutic Research, New 
York City, the syrup” is similar to 
the substance which enables cows to manu- 
facture B vitamins through the digestion of 
By taking it regularly for a period 
month, may able 
vitamins in the 


ratory 


small ds 


ses 


germ 


grass 
humans be 


much 


f ibout i 
to produce 
manner 
Dr. Martin and his associates began their 
experiments on the theory that the factor 
which produced B vitamins from par- 
ticles in the alimentary canal might be the 
of bacteria with which the 
ill covered from 


same 


food 


natural layer 


intestines in inimals are 


birth 


teria, which are of two types, underwent 
drastic changes between youth and old age. 
The type known as aciduric bacteria was 
much more abundant in infancy, while the 
other, called the proteolytic, became domi- 
nant in old age. To learn the part played 
by these germs in the production of vita- 
Dr. Martin fed two healthy young 
rats on a well-rounded, vitamin-enriched 
diet. One rat, however, was given a 
medicine, aseptoform, which would kill the 
bacteria in the large intestine. If Dr. Mar- 
tin’s theory was correct, loss of the 
teria would result in symptoms of vitamin 
deficiency. 

After several days it was noted that the 
rat which had been getting the medicine 
was decidedly the worse for wear. His fur 
was losing its color, his tail was partially 
paralyzed, and he was losing the sight of 
one eye, all of which were definite indica- 
tions that he was not manufacturing the 
proper amount of B vitamins 

By giving the sick rat some 
stance as lactose or dextrose, which doesn't 


mins, 


also 


bac- 


such sub- 


Dr 


’r. Martin discovered that these bac- digest readily in the intestinal tract, 


HOW CELLULOSE FOOD IS TRANSFORMED BY NATURE AND THE 


Steps by which B vitamins are created in a rat's intestines when fed germ syrup and straw. It is similar 
the way naturally occurring germs create B vitamins from normal food. The syrup is like that with 
which a cow makes B vitamins from grass, therefore may well enable man to make them from straw 


... and these are digested 
by the body with the help 


break it down into very small particles of the special germ syrup 
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This rat ate vitamin-rich food. Culture shows 
bacterial colonies normally in the intestine 


This full-grown rat was given vitamin-rich 
food mixed with medicine that kills normal 
intestinal bacteria. Note fur turning gray, 
an early symptom of B-vitamin deficiency. 
Culture plate shows no bacterial colonies 


Martin was able to administer at the same 
time a culture of the missing bacteria, 
which at once multiplied within the intesti- 
nal tract. An improvement in the condi- 
tion of the rat was evident immediately. 
So far all similar experiments with the 





germ syrup have turned out successfully. 

It is unlikely that man will ever be forced 
to subsist on a cellulose diet, but the new 
germ syrup may eventually prove invalu- 
able to paratroops and others who happen 
to be away from normal food sources. 


NOVEL GERM SYRUP INTO VITAMIN-B-PRODUCING BACTERIA 





Aciduric bacteria (lac- 
tobacillus acidophilus) 
multiply in intestines 
of animals fed syrup 


Proteolytic bacteria, 
dominant in old «age, 
reduce natural manu- 
facture of B vitamins 


Directly below are the complex of nine B vitamins 
which the body can make from straw plus the syrup 














TO ‘‘KEEP ‘EM ROLLING,’’ BOTH 
OFFICERS AND MEN ARE LEARNING 
A BRAND-NEW MILITARY GOSPEL 
—‘PREVENTIVE MAINTENANCE’ 


HE Army is motor minded. At all its 

principal motor schools it is preaching 

a new military gospel. It is called ‘Pre- 
ventive Maintenance,” and its tenets em- 
body an entirely new attitude toward the 
motor transport which plays such a vital 
part in modern warfare. 

At the Holabird Quartermaster Motor 
near Baltimore the visitor, if he is 
fortunate enough to get in, is apt to see a 
sergeant or perhaps a lieutenant showing a 
dignified two-star general the latest wrinkle 
in testing a truck's efficiency. And on the 
roads near the base the civilian motorist, 
pulling over to let an Army convoy pass, 
frequently finds to his surprise that the 
trucks, from quarter-tonners to six-tonners, 
are being driven by generals, colonels, and 
majors. These high-ranking chauffeurs are 
pupils, taking the Army's “Preventive 
Maintenance Course for General and Field 
Officers."" They are acquiring technical 


3ase 


As part of his course in preventive main- 
tenance, Brigadier General M. S. Eddy 


tries his hand at driving a six-ton truck 


knowledge which in the old days 
was considered unnecessary for 
military higher-ups. More im- 
portant, they are being in- 
doctrinated in right methods of 
using and caring for motor 
transport, with emphasis on how 
to prevent trouble rather than 
on how to make repairs. From 
Holabird they will go into the 
field to spread the doctrine and impose the 
new standards throughout the Army. 

Preventive Maintenance stems from the 
realization that the internal-combustion en- 
gine has revolutionized ground warfare (in 
addition to making possible war in the air). 
The weapons and men in this war are trans- 
ported by trucks; tanks and planes are 
serviced by them. A modern army com- 
mander must realize that the wheeled ve- 
hicle is a fundamental weapon of war in 
its own right. 

Or, to state the matter in its simplest 
terms, the Army had to teach itself that a 
good truck, just as truly as a good cavalry 
horse, will give better service if it is gentled 
along and pampered a bit with care and at- 
tention. 

Now, Americans always have taken it for 
granted that this country made the most and 
best automobiles, any’ grew the most and 
best drivers. But it may be that the national 
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A common scene at Holabird Quartermaster 
Motor Base. 
captain explains the marks on an oil gage 


wa & 
! > 


Three colonels listen while a 


Deives « Track 


pastime of driving carefully-built passenger 
cars over carefully built superhighways 
made us a shade too complacent over the 
“foolproof” reliability of our machines. An 
Army truck, hauling the loads it has to haul, 
getting over the terrain it must get over, 
can't be made that way. Designer and 
builder can give it a lot, but the foolproof- 
ing has to be built, not into the driver’s seat, 
but into the seat of the driver’s pants. 

That's where Preventive Maintenance 
comes in. The basic idea is to get the best 
equipment and the best men to handle it, 
and train them to get the best out of it. As 
a formal program at Holabird, however, 
they break the plan down into five phases: 

1. The selection, by physical and psycho- 
logical tests, of men best fitted for the tasks 
of heavy driving. 

Thorough driver training, with safety, 
efficiency, and economy of operation as the 
major goals. 

3. A carefully 
daily care, inspection, 
ment. 

4. Systematic organization of technical 
repair services from the front-line zone back 
to the base. 

5. Creation of a widespread engineering 
and testing setup to work with the factories 
in designing and producing needed equip- 
ment, and to press for the twin goals of 


worked out program of 
and servicing of equip- 


AUGUST, 1942 
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simplification and standardization of that 
equipment. 

This kind of motor-minded planning got a 
tremendous boost last year when the Army 
held its greatest peacetime maneuvers, and 
a lot of officers and men learned—the hard 
way—that a truck that won't run is no more 
a military asset than a gun that won't shoot. 
Worse than that, it may keep out of action 
a gun that would shoot if it had the chance. 

The rock-bottom fact about war today is 
that the vehicles, whatever they may be, 
have got to get through. The course of bat- 
tle moves with relentless speed, and a case 
of motor failure can be every bit as valuable 
to the enemy as a direct bomb hit. 

Col. H. J. Lawes, Commandant of the 
Q.M. Motor Transport School at Holabird, 
summed it up this way: 

“You aren't likely to hear any general 
crying ‘My kingdom for a horse!’ in this 
war—but you might hear one muttering. ‘A 
fuel-pump bowl! My stars for an eight-cent 
fuel-pump bowl!’ ”’ 

Some such vital gadget is the modern 
equivalent of the famous horseshoe nail, for 
want of which the shoe, horse, rider, mes- 
sage, and battle were lost. And that item 
is an excellent example of how the Holabird 
program works. The _ fuel- 
pump bow! is built to trap sed- aap 
iment in the gasoline supply; 
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A swagger stick for motor-minded offi- 
cers — a precision tire gauge attractively 
cased in pigskin. Snap flaps at each end 
cover the double head, for testing the two 


tires on double wheels, and the gauge scale 


+. 4 


the old type was of glass, perfectly service- 
ible, but capable of being broken by a freak 


hit fron 
bowl is replacing it 


a bouncing pebble. Now a metal 
The new type is 
course it’s opaque, 
inspected 
That 
Maintenance 
standardize it 


breakable, and of 


so it must De 


opened up 
regular intervals 
Preventive 


part 


leaned at 
essence of 
Sater, sturdier 

or taking care of it 

The is another Holabird in- 
novation ly a stick for 
motor-minded offic a handsome article 
f haberdashery ig, slender, cased in 
pigskin and very similar to any other swank 
riding crop or officer's swagger stick. On 
close inspection, however, it turns out to be 
a precision tire gauge with a double head 
and long barrel so it can be used to measure 
the pressure of the 
double-wheeled trucks 


swagger 


inner tire on heavy, 


iS 


The stick serves a dual pérpose. 
the officer of the 
importance of tire pressure, and 


It reminds 


its use impresses a lesson in 


vehicle maintenance on his men 


Col. H. J. Lawes presents one of the swagger sticks to Maj. 
Gen. W. H. Haislip. At the right, the general puts it to good use 


The gauge serves a double purpose. It is 
a constant reminder to the officer himself of 
the importance of such a basic thing as tire- 
pressure inspection, and it is mightily im- 
pressive to the men under his command as 
a lesson in high standards of vehicle mainte- 
nance. 

More complex Holabird mechanical de- 
velopments include a oil-bath air 
cleaner, which has greatly improved motor 
performance under bad dust and sand condi- 
tions; a portable high-speed battery charg- 
er; a portable unit; and 
beautifully com battery, and 
circuit testers 

Of all the vital and vulnerable spots on a 
modern car, perhaps the battery is the most 
important. And military service is particu- 
larly tough, with its repeated stops and 
starts, and its relatively short road runs 
which give the generator little chance to re- 


spec ial 


compressed-air 


pact ignition, 
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build the charge. Reports from the Russian 
front indicate that one of the prime causes 
of the German reverses last winter was 
breakdown of motor transport, and that 
battery failure was very common. Tests 
have shown that a run-down battery may 
freeze at 20 degrees above zero while a 
similar battery, fully charged, can with- 
stand cold as great as 85 degrees below zero. 

In any case, it is regarded as routine now 
that when any sizable U.S. troop unit is 
about to go into action, all its motorized 
equipment must be battery-tested, both for 
charge and probable remaining life, and un- 
satisfactory batteries must either be 
charged or replaced by new ones. Portable 
testing and charging units have been de- 
veloped for field use, and the pride of the 
collection is the little hot-shot 100-ampere 





DRIVER TESTS. Blood pressure and reaction time 
are important points in a driver's make-up. The 
reactién indicator at the right measures the time 
it takes a prospective driver to lift his foot from 
gas pedal to brake when a red light flashes. Below, 
blood pressure test. Low blood pressure is bad 





Modern war is waged with trucks like this big six-tonner, and “preventive maintenance’ keeps them 


charger which can roll along the line, slap- 
ping the charge into each weak-sister bat- 
tery in five minutes or less. A thermostatic 
control prevents overcharging. 

Equally ingenious is the portable air 
pump, a small gas engine and air compres- 
sor, set in a tubular steel frame and made 
to be trundled along the truck line, wheel- 
barrow fashion. You can look it over for 
the air tank, but you won't find any; the 
tubular frame itself serves as the air reser- 
voir, 

The ignition and circuit testers illustrate 
the campaign for simplified and standard- 
ized equipment. Ultimately the Army plans 
to have completely standard repair outfits, 
so that any trained soldier, working with 
any repair group, will know 
that the low-voltage circuit 











rolling 





















How side vision is measured. The 
tested, 
target, indicates when he can see 


driver being focusing on 
piece of white chalk moved out 


along the periphery of the board 


SIDE VISION. The ability to see to the side when the 
eyes are focused on an object directly ahead is important 
to the pilots of Army trucks. With 60-degree vision, 


as at right, driver would not see truck until too late 


tester, for example to found in the 
lower left drawer of Cabinet X in Truck 3 
The tester will be standard throughout the 
Army, and the inside of the case lid will 
irry instructions and a wiring dia- 
gram, permanently etched in metal 

Months ago, when the whole Preventive 
Maintenance program was in the early 
stage of development, officers in charge of 
the plan ran a quiet survey of their own, 
asking a number of field officers, ‘What do 
you need to make your motorized equipment 
work better Almost invariably the an- 
swer came back, “More spare parts! It 
plausible, but not entirely practical 
typical Army car, the 2'5-ton truck 
has exactly 2,997 parts, of which about 1,900 
are necessary for the operation of the ve- 
The Army has some 80 makes and 
models of cars, and among them they have 
around 2,400,000 parts—-quite a bundle for 
any repair crew 

The motor-vehicle 
problem from 


basic 


was 
One 


hicle 


tackled the 
a different angle, suggesting 


officers 


a joint inspection of the cars in question. 
More often than not the search turned up 
dirty air cleaners, clogged oil filters, low oil 
level, batteries run dry, tires too soft or too 
hard, wheels out of alignment, or a score of 
other evidences of sloppy maintenance and 
lightweight inspection which went a long 
way toward accounting for that voracious 
appetite for spare parts. 

The real drive for indoctrination of offi- 
cers and men in Preventive Maintenance 
theory dates from that time. It was pushed 
vigorously by Army Motors, a sprightly 
publication at the Holabird Base, and was 
taken up by other Army papers, among 
them the Infantry Journal. 

Driver selection and training, in particu- 
lar, has been stressed from the beginning. 
It is a surprising fact that a very large ma- 
jority of the young men coming into the 
Army have never driven a car, and many of 
those assigned to motor transport work 
must be taught the fundamentals of driving 
before they can tackle the advanced course. 
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A model course in advanced driving tech- 
niques developed at Holabird includes con- 
voy and cross-country driving and operation 
of motor vehicles under blackout conditions. 


outstanding personnel technicians in this 
field. The results of this group study are 
being co-ordinated and applied by Dr. Leon 
Brody, formerly of New York University’s 


safety center. 

Eyesight, of course, .s a very important 
factor for any driver. But in addition to the 
normal tests for sharpness of vision, it has 
been found advisable to run 
special tests to weed out men r 
who see well straight ahead 


Selection of the likeliest candidates for 
this training is a special problem in itself. 
Studies have been undertaken to obtain a 
series of carefully graded physical and 
psychological examinations which could re- 
flect a prospective Army driver’s fitness for 
the job. These tests were prepared by the 
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GASOLINE ENGINE STARTER 


PEDAL 


PRESSURE- \ 
GAUGE 


SIMPLIFICATION. A portable wheelbarrov 
tire pump that can be used in blackouts 


TUBULAR FRAME 
SERVES AS 
AIR TANK 
» An automatic air spill prevents overinfle 
MM a. : ‘ 
tion and changes the tone of its whistl 


when the desired tire pressure is reache 


MORE SIMPLIFICATION. Two types of nondirectional tires (below, right) are replacing the older chevron-treac 


type. New tires wear longer and can be placed on wheels without consideration of tread directio 




















STANDARDIZATION. A good example of the equipment- 
standardization program that is part of ‘preventive main- 
tenance’ — the low-voltage tester above and at right. It will 
be identical throughout the Army, even to its storage place 





but suffer from “tunnel vision’’—inability 
to see out of the side of the eye Night 
another eye defect, is known to 
with Vitamin A deficiency; 
men who have trouble in blackout driving 
are fed vitamin concentrate, and the weak- 
ness sometimes clears up in as little as 48 
hours 

Blood pressure has 


blindness, 


be associated 


been found to have 





BATTERIES are truck 


columns, so portable chargers follow 


important to 


along in repair trucks. For a battery 


that must be revived quickly there is 


a hot-shot charger capable of bring- 


ing it up to snuff in five minutes 


considerable influence on a driver’s 
physical reactions. Records gathered 

in the New York area showed that 

of accident “repeaters” who were 

given physical examinations, 48 per- 

cent had low blood pressure. The 

Army now sets an allowable range of 105 
to 145 for men between 18 and 35 years old. 
Laboratory equipment for driver examin- 
ation may include a distance-orientation de- 
vice, in which the man is required to bring 
two pointers into line equally distant from 
his sighting point, and a reaction-time indi- 
cator, in which he must shift his foot from 
a simulated accelerator pedal to the cor- 
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responding brake pedal when a light signal portant. In general it appears unwise to 


flashes. Failure to react is rated an error; select either a man of very high or very low 
a study of several thousand “good” drivers mentality. The slow thinker won’t meet 
disclosed six tenths of a second to be the new situations or problems with enough 
speed and judgment, while the intellectual 


average reaction time on this test 
page 202 


Finally, a man’s mental attitudes are im- is apt to day- (Continued on 


HAND SIGNALS CONVEY ORDERS TO ARMY DRIVERS 
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ASSEMBLE START REPORT WHEN 
ENGINES READY TO START 




















FORWARD INCREASE TURN AROUND DECREASE SPEED stop O1SMOUNT 
MARCH SPEED SIMULTANEOUSLY OR sToP ENGINES 


HOW DRIVERS IN A CONVOY TALK TO ONE ANOTHER 





These eight sig- 
nals are now 
standard with 
the Army. They 


form the basis 











for what may 
become a nation- 
wide code for 
civilian ‘Wriv- 


ers as well 
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What is it? Your onswer may show your aptitudes 


Y PROJECTING a series of carefully prepared 
ink blots on a screen and asking spectators 
to write down what each fantastic shape sug- 

gests, psychologists are now able to choose suit- 
able men for mechanized units of the armed 
forces, and workers for industrial jobs. 

Incomprehensible as this technique May seem 
to the layman, predictions made by the new test 
are said to have been remarkably successful in 
its first tryout. In a recent test group of 78 young 
men in a group of shops, 73 were properly classi- 
fied according to their value to the shop. 

Ink-blot tests, developed nearly 20 years ago 
by a Swiss psychiatrist named Rorschach, were, 
until recently, used as a means of carefully 
diagnosing neurotic or psychotic conditions. The 
new projection method, which allows as many 
as 100 to take the test at one time, has been re- 
vised to give a quick picture of the individual's 
reactions in normal life. 

Each person taking the examination is given 
ten sheets of plain white paper. After a brief 
explanation as to the procedure they are to follow, 
an ink blot is projected on the screen. During the 
next three minutes, the subject studies the slide 
and writes down just what the ink blot represents 
to his imagination. The same procedure is fol- 
lowed through a series of ten black-and-white Most people would call this a Floradora girl 
and colored slides. with two pet peacocks—a “popular” response 





Ink-blot designs like those above are made 


by |) taking a sheet of semiabsorbent 
paper and painting a design on one half 
of the sheet. While the paint is still wet 
the paper is folded in half (2) and pressed 
together with added pressure directly over 
the ink blot. When the folded paper is 
opened 3), the design is printed in reverse 
on the other side as shown in the photo 
Different colors may be used, if desired, to 


make a more varied and interesting design 
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YOUR SKILLS 


Pick Men for War Jobs 


This design suggests different things to different people 


Many different answers may be suggested by 
any one of the ink blots and none are right or 
wrong, but certain ideas are more frequently 
given than others. For instance, the most natural 
reaction to the colored plate at the left is to think 
of a “gay nineties” dancing girl. The red objects 
on either side might represent peacocks. Every 
person should have a certain number of these 
“popular” responses which indicate his ability to 
see things as other people do. 

In scoring the test, examiners are particularly 
careful to notice whether the subject has observed 
color, movement, form, or texture. They note 
just how far the imagination has roamed and 
whether there is any particular resemblance to 
the object described. Both the number and kind 
of whole responses and the number of minute de- 
tails used may give clews to a neurotic personal- 
ity, although other signs also must occur before 
such a diagnosis can be made. 

All these points totaled up give the examiner a 
pretty clear picture of how the individual will act 
in time of stress, what his energies and abilities 
are, and how he can use them in his environment. 

The new method of presenting ink-blot tests was 
devised by Miss B. Candee, a psychologist at the 
National Youth Administration office in New 


If you share these popular responses, it shows York, and Dr. Z. Piotrowski of the Psychiatric 


that you see things as many other people do Institute, New York. 
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HEE MEES.- 
a Medieval Note 
in Modern War 


1 Sr 
Best of all modern 
military helmets is 
the U. S. Army's M-1. 
lt is a greatly im- 
proved pot-style hel- 
met of steel that is 
worn over a field hat 
of fiber fitted to the 
Ca head by a football 
N Me helmet suspension. 









If a knight of old should i9/ “ISq 
appear on a modern battlefield, 8 RED 
perhaps the only thing that would look 
familiar to him would be the headgear of the 
fighting men. The protective helmet, seemingly 
made obsolete by the development of firearms and the 

war of movement, has returned to favor in the age of mechani- 
zation. In the drawings, note the resemblance between modern head- 


E 


ek 


gecr ond the characteristic medieval designs. 













Our artist's conception of a giant 250,000- 
pound transport plane, of a type already on the 
designers’ boards, landing troops on a beach 


AIRBORNE TROOPS PRESENT 
A NEW TECHNIQUE IN WAR. 
HERE ARE THE FACTS ABOUT 
ITS DEVELOPMENT TO DATE 
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Sky Troopers Land 
These Three Ways 
First come gliders 


> carrying as many as 
24 fully armed men 


Then parachutists 
<= hit the ground to 
help the glider men 


KS These clear the way 
‘ ae for big transports 


to make a landing 











war is the use of airborne troops—para- 
chutists, glider troops, and air-landed 
infantry. Its development to date, no less 
than its possibilities, tends to outrun the 
earth-bound imagination. But little about 
the actual operations of these troops filters 
through the news censorship to feed our 
understanding. 
This article sets forth some of the basic 
developments in airborne fighting, on in- 
formation from sources outside routine war 


7 HE greatest military innovation of this 
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local air superiority, 
a protecting canopy 
of fighter planes. 
They arrive in vehi- 
cles as defenseless 
as clay pigeons, and 
so do their supplies 
and reinforcements. 
Let us take up the 
three types of troops 
one by one and see 
what their purposes, 
training, and capa- 
bilities are. 

As a vehicle for 
the air trooper, the 
glider has many 
points of superiority 
over the parachute. 
It can be big enough 
for two dozen men, 





Studying tactics: sandbox models like this help teach air troops to recognize 
the key points of the terrain in which they are to operate while in training 


correspondence. These techniques originate 
largely with the Axis, for the simple reason 
that this kind of operation cannot even be 
undertaken without air superiority. But 
United Nations air domination is on the 
way, and this type of fighting will take on 
increased importance for us, as a means of 
attack as well as a danger to guard against. 

The three types of air'troopers have their 
special purposes in the attacking combat 
team, and their differences in training, but 
one thing they have in common: they are 
utterly dependent on the maintenance of 


and towed three or 
more behind one 
power plane, either 
in train or harnessed 
in V formation. Approaching at great 
height, released 20 miles or more from the 
objective, the gliders sail in silently and 
fast, landing simultaneously at precise 
points picked out in advance on air photo- 
graphs. A glider can land in any small open 
patch of ground, with cover close at hand, 
at a speed low enough that even a crash is 
not disastrous. An instant after the mo- 
ment of impact, the troops are out, fully 
equipped and concentrating heavy fire on 
the enemy positions while parachutists 
landed at the same (Continued on page 63) 
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or truck to a steam railway locomotive 


There's no tell- 


ing when they might want to borrow one from the enemy 
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FIRST. MAN 


MAN TO LEAVE PL 
RST TO LANC 
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At 700 feet, the plane goes into a glide and 
men start jumping. Last man leaves the plane 
at 500 feet, is the first to reach the ground 


KEY TO BATTLE MAP ON FOLLOWING PAGES 


AIRBORNE ASSAULT on strong ground positions 
is shown in its five phases in the drawing on the 
following page, as gathered from European sources. 
The key diagram below, divided into five areas cor- 
responding to the five phases, will serve as a guide 


AREA |: Air bombardment begins the reduction of 
the strong point, with horizontal bombers (A) and 
dive bombers (B) blasting the defenders’ antiair- 
craft guns (C) and other ground defenses. Just as 
the bombers finish their work of destruction, the 
troop-carrying gliders (D) slide in to a landing 


AREA Il: Here the gliders (A) have landed and 
their troops, using the weapons they have brought 
with them, are mopping up the antiaircraft units 
(B‘ that survived the bombing. While this is going 
on, purachutists (C) dropped by large transport 
planes (D) hit the ground and immediately go into 
action helping the glider troops to overwhelm any 
resistance and to clear the way for planes to land 





AREA III: Men brought by gliders (A) and para- 
chutes (B) now are joined by air landing troops 
borne by cargo ships (C) which have been guided 
in landing by white cloth panels laid on the ground. 
Fire power is increased by light field guns (D), 
antiaircraft machine guns, and other weapons drop- 
ped with parachutes of distinctive colors and quick- 
ly assembled. The cargo planes bring 37-mm. and 
75-mm. antitank guns, jeeps, and engineer troops to 
help prepare for the inevitable enemy counterattack 


AREA IV: Meanwhile, more weapon-carrying glid- 
ers (A) and cargo planes (B) swarm into the cap- 
tured areas. They either land on roads and fields 
or crash-land anywhere to put their troops aground 


AREA V: Mechanized reserves (A) rushed up by the 
defenders encounter log tank traps (B) hastily con- 
structed by engineers and find the roads covered 
by airborne antitank guns (C). Meanwhile, support- 
ing ground forces (D) come up to help the attackers 
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AIR LANDING TROOPS STRIKE THE ENEMY 
For Key of Battle Map See Preceding Page 
; Wer sg 











Captured vehicles may be totally wrecked, or merely 
put out of action so they can be used later if needed 
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DEMOLITION 










ho 


Specially trained demolition men attached to 

parachute units carry kits of high explosives 

on their backs. At the right, two of them show 

how a “necklace” of explosive blocks would be 
! 


applied to a pipe line to cripple the enemy 





FIRST AID 










Last out of the 
plane and first 
on the ground is 
the medical man 
His equipment in 
cludes a folding 
stretcher, fold 
ing splints, and 
supplies for ad 
ministering first 
aid in the field 






















For hypodermic injections he has tiny tubes 
with built-in needles, instead of a syringe 









At the left, the medical man 
directs two comrades in giving 


elle MloMoMule Mm ailiMeM o\c°) <M -te! 












instant, no matter how daring and skill- 
ful, would still be picking themselves up 
and collecting their equipment. 

The glider troops can and do carry 
heavy equipment. With a big enough 
door, the ship can carry a fully assembled 

field gun as well as an equal weight of 
His weapo ‘orn men. Glider troops are heavily freighted 
carte, 3 Oe with mortars, machine guns, antitank 
ane Go p0 guns, and other high-powered instru- 
of hand hier ments of destruction. 
For his leap from Another advantage of the glider is that 
the plane, he has it is relatively simple to learn how to sit 
two parac tight in landing, and then bail out on the 
large r ground ready for combat. A parachutist 
opened aut must spend much time and effort simply 
cally as he leaves training in the technique of jumping, 
the ship, and the which is of no use to him after landing. 
smaller one which The glider men can spend much of this 
2ns with time in knitting (Continued on page 214) 


Ona lanyard around 
his neck he carries 


knife with which 


to free himself if 
ne gets tangled in 
the shrouds of h 
parachute. He mus 
be ready to figh 

ts dir 


when he hits 





HOW TO IDENTIFY ENEMY GLIDERS, TUGS, PARACHUTES 


DFS 230 GLIDER. High-wing maT : = 
monoplane of 71.5-foot span. It | \ \\ ighd 
can carry 10 fully equipped men ¢ Ve 
f\ 9 ft ( 
| § "i 
| iii < . 


including pilot. Total dispos- 
able load, 2,800 pounds. May 


mount an infantry machine gun an 


GOTHA 242 GLIDER. Twin- 

boom monoplane with central 

nacelle holding 23 men includ- 

ing two pilots. Span, 79 feet; 

52.5 feet long. Four machine 

guns. Freight capacity, 5,300 
‘i 


Oe 





pounds. Nacelle, 37 feet long, 
is constructed of tubular metal 


| 


JUNKERS GLIDER TUG. A 

three-engine, low-wing, canti- HOW TO 

lever monoplane. Also used for IDENTIFY PARACHUTES 
cargo and troop transport. Has ys cyyre— 

crew of three and carries two SHROUDS SPLIT 

or three 7.9-mm. guns. Its top German CHUTE— SHROUDS 
speed, 195 m.p.h. at 8,000 ft. CONNECT TO ONE POINT 


a 
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WHAT YOU CAN 


DO FOR VICTORY WAR WORK 


} - accelerating tempo of war 


with its vast de- 
mands for and skilled workmen, 
has resulted in urgent appeals on the part of 
the War Production Board for increased 
subcontracting of work to the smaller shops 
of the country. This is in line with the sur- 
vey being conducted by POPULAR SCIENCE to 
uncover unused facilities and create a reser- 
voir of small shops. 
« Every war manufacturer was asked by 
James S. Knowlson, director of industry op- 
erations for the WPB, at a recent meeting 
of leading Midwest industrialists, to find 
immediately five new subcontractors to add 
to his list 

“It is a proud moment for all of us,” he 
said, “when we can say: “There isn't an idle 
tool in our plant’; but it will be a much 
prouder moment when each of us will be 


produ tion, 
machines 
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SUBCONTRACTING SPEED-UP BRINGS 


TO MORE SMALL SHOPS 


‘I don’t know of an idle tool 


able to say: 
in the community. 

Through its war-work registration, PoPuU- 
LAR SCIENCE is co-operating with the WPB 
to increase subcontracting. Any reader who 
has a well-equipped home workshop or any 
type of small shop suitable for producing 
“bits and pieces” can help, if he has not 
already done so, by registering in this sur- 
vey. Send a stamped, self-addressed en- 
velope to War-Work Registration, POPULAR 
SCIENCE MONTHLY, 353 Fourth Avenue, New 
York, and ask for a registration form and 
instructions. Don’t put it off! Act at once 
... Write today. 


In an old blacksmith shop tucked behind tenements 
of an eastern city, Michael Freed (above) and four 
helpers do Navy work and make ammunition tools 
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ow About Synthetic Rubber? 


THIS ARTICLE WILL ANSWER 
ALL YOUR QUESTIONS ABOUT 
THE PRODUCTION OF RUBBER 


FROM PLENTIFUL PETROLEUM 
By CARL DREHER 
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HERE is a rubber shortage but no short- 
age of the raw materials from which 
rubber can be made. We wasted those ma- 
terials before the onset of the present strug- 
gle. It was not “economical” to make them 
into rubber or rubberlike compounds be- 
cause natural rubber was much cheaper and 
readily available in the East Indies. When 
the Japs moved in, the situation changed al- 
most overnight. But overnight we can't 
make hundreds of thousands 
of tons of the stuff in con- 
verted teakettles. Mass pro- 
duction requires hundreds of 
thousands or millions of tons 
of plant and machinery. Part 
of it we have. The rest we 

must build. 

Talk of a rubber shortage 
and people automatically 
think of their automobiles. 
But a situation like this takes 
in far more territory than the 
automotive field or trans- 
portation in general. Every 
single industry depends on 
rubber in one way or another. 
While we are using up our 
stockpile of 700,000 long tons 
(a long ton equals 2,240 
pounds) of natural rubber, 
we shall make the rubber we 
need, or its equivalent, out of 
whatever we can lay our 
hands on—and that means 
principally petroleum and 
petroleum derivatives. 

We can make rubber from 
petroleum because both are 
members of the vast chemi- 
cal family of hydrocarbons 
carbon and hydrogen in com- 
bined form. Natural crude 
rubber, as it is bled from the 
tree, is over 90 percent hydro- 
carbon. The essential hydro- 
carbon portion is called iso- 
prene, a watery liquid with a 


Rubber from oil. Resembling na- 
tural latex, this synthetic liquid 
rubber is created from a by-prod- 
uct of aviation-gos manufacture 
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low boiling point and the chemical composi- 
tion C.H,. Petroleum, in contrast, is not a 
single hydrocarbon, but a mixture of many 
such as gasoline, kerosene, fuel and lubricat- 
ing oils, paraffin oils and the like, and the 
heavy bottoms (asphalt, etc.). Sixty-two 
hydrocarbons have been identified in the 
gasoline and kerosene fractions alone. 

What matters in rubber is not so much 
the chemical elements as the arrangement 
1f the atoms of those elements in the mole- 
ule and the size and weight of the molecule 

structural factors, in short. We do not 
know exactly what happens to the molecules 
when latex, which is liquid rubber, becomes 
rubber in the solid, elastic form. But we do 
know that there are simple compounds 
called monomers, which have low molecular 
weight, and more complex forms of the 
same chemical elements in the some pro- 
portions, which are called polymers, char- 
acterized by higher molecular weight and 
entirely different physical properties. The 
change from one to the other is called poly- 
merization, and the two forms are said to 
have a monomer-polymer| relation. This is 
the relation which exists between isoprene 
or liquid rubber and a finished article like a 
rubber band. There is good reason to believe 
that the rubber band is elastic because it 
contains long linked chains of thousands of 
monomer units, the linking being accom- 
plished by the polymerization process. These 
chains appear to run roughly parallel and to 
be loosely twisted. 

The strength and durability of rubber are 
improved by vulcanization. Apparently vul- 
canization provides a crossbraced type of 
molecule, with sulphur atoms acting as tie 
pieces between adjacent chains. The mono- 
mer-polymer relationship and the effects of 
vulcanization are pictured in terms of atoms 
and molecules in the accompanying dia- 
grams 

All this can be done with natural rubber 

as long as you can get it. Alternatively, 
you can start with petroleum or other hy- 
drocarbons, perform the same chemical 
tricks, and end up with a synthetic rubber 
better in some respects than the stuff nature 
turns out. For nature, after all, is interested 
only in providing something which will heal 
accidental cuts in a rubber tree. Nor did 
nature ever vulcanize rubber; that job she 
left for man to do. 

It was a Russian, Lebedev, who first poly- 
merized butadiene to form the type of syn- 
thetic rubber which at present has the 
greatest commercial importance. At the end 
of the First World War Germany was pro- 
ducing, with great difficulty and at exces- 
sive cost, 300 tons a month of inferior syn- 
thetic rubber; about the same production 
tonnage as we had in 1940, although our 


66 


Parent material for natural rubber is the rubber tree's iso- 
prene, with five-carbon-atom molecules which nature links 
in long chains. Man links four-carbon-atom molecules of 
butediene by combining them with other chemicals. The 
bune ond butyl rubber, 


right 


a 


are shown as the chemist diagrams them at the 


1940 quality was no doubt far superior to 
the German 1918 quality. Nowadays both 
Russia and Germany depend largely on syn- 
thesis for their rubber and are getting satis- 
factory results. German production is esti- 
mated at 50,000 tons in 1941. We should get 
up to about that level this year, and in 1943 
or 1944, with the expenditure of about a bil- 
lion dollars, up to ten times that level. 

The problem is essentially to get a “‘start- 
ing material’ which contains something 
with four carbon atoms in a row, as shown 
at the right at top. It is characteristic of 
isoprene or natural rubber. Other such ma- 
terials are butane (C,H), butene or buty- 
lene (C,H,x), and butadiene (C,H.). All of 
these four-carbon-atom substances may be 
derived from petroleum. Petroleum, how- 


ever, is not the only possible source, and in 
Europe, where it is relatively scarce, var- 
ious other starting materials have been used 
to yield butadiene, such as alcohol, acety- 


lene, and coal. 

Butadiene, however, is still a long way 
from rubber. It must be polymerized before 
it can exhibit rubbery properties. The orig- 
inal method of polymerization was by the 
use of sodium as a catalyst; that is, the 
sodium furthered the reaction without itself 
being used up in the process. This is the 
origin of Buna, the German trade name for 
the outstanding type of synthetic rubber. 
Bu stands for butadiene while Na is the 
chemical symbol for sodium (Latin mna- 
trium). 

But polymerization with sodium required 
not only pressure and heat, but lengthy 
processing. So the Germans resorted to 
emulsion polymerization, which takes hours 
instead of days, and gives a cleaner, odor- 
less rubber. This process utilizes principles 
and methods which have been developed by 
the chemists of all the leading industrial 
countries. The basic idea is to form an 
emulsion or soapy suspension in water, the 
action of which, in the presence of a catalyst 
under heat and pressure, will induce poly- 
merization. Actually, the process now used 
involves copolymerization, that is, other 
polymerizable bodies are added to the buta- 
diene and become a part of the rubber mole- 
cule with it. After treatment, the result is 
a synthetic latex or liquid rubber, resembling 
milk in appearance, which may be used for 
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LINKED TOGETHER WITH 

NATURAL RUBBER HUNDREDS OF OTHER LIKE 
MOLECULES, OR POLYMERIZED, 
THIS BECOMES “NATURAL” 
RUBBER 


ISOPRENE 
MOLECULE 


BUNA S RUBBER 
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BUTADIENE + STYRENE + POLYMERIZATION = BUNA S 














BUTYL RUBBER 
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BUTADIENE + ISOBUTYLENE + POLYMERIZATION = BUTYL RUBBER 











BUTADIENE 
CH2>CH-CH=CH, 


COAGULATED 
SYNTHETIC 
RUBBER 


EMULSIFICATION AND 
COPOLYMERIZATION 














STYRENE COAGULUM COMPOUNDED AND VULCANIZED 
CH2= CH-CeHs HEAT RESISTANT AND AGE RESISTANT 








dipping, or coagulated like a natural latex 
by the use of acetic acid. It may then be 
washed, dried, and worked like natural rub- 
ber 

At first, when one batch was finished it 
was taken out and another started. This 
method has largely been replaced by con- 
tinuous processing which affords better 
chemical control and uniformity of product. 
And while the plant investment required is 
greater, the labor cost is lower. 

The chemical makeup of Buna §, which is 
in the forefront of the projected American 
program, is a polymer of butadiene and 
styrene. Another type which promises t 
become important is butyl rubber, on which 
the Standard Oil Company of New Jersey 
owns the patents. This is a polymer of buta- 
diene and isobutylene. The advantage of 
butyl rubber is that the required plant in- 
vestment and total cost per pound appear 
to be markedly lower, although buna rubber 
is conceded to be somewhat superior in qual- 
ity. The isobutylene which constitutes the 
principal ingredient in butyl rubber costs 
only about one eighth as much as butadiene, 
the principal ingredient of buna rubber. Ac- 
cording to testimony before the Truman 
Committee, the cost of butyl rubber will be 
between 7 and 15 cents per pound; less than 
the cost of natural 
rubber and only about 
half the cost of buna. 
The investment re- 
quired for butyl is 
about $700 per ton per 
year as against $1,000 
for the same amount 

f buna. The buna 
process and the butyl 
process together head 
up our synthetic-rub- 
ber program as cur- 
rently planned, with 
the former predom- 
inating by over ten to 
one in tonnage. Why, 
in view of the differ- 
ence in estimated cost, 
which presumably re- 
flects men-and-mate- 
rials cost, more butyl 
production is not pro- 
vided for is not 
lear at this writing 

Actually the synthetics we 
manufacturing were never intended to com- 
with natural rubber. Of the 30 known 
commercial types, all are more or less 
specialized products, neither intended nor 
able to « with plantation rubber 
under pre-war conditions. The pioneer 
American synthetics is Neoprene, a Du Pont 
originated in the research 


quite 


have been 


net 
pete 


mpete 


product which 
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Tough rubber thread made synthetically to re- 


place war-lost supplies. 
chute harness, gos masks, and other equipment 


work of Julius Nieuwland, professor of 
chemistry at Notre Dame University. A 
other American synthetics 
Ameripol, Koroseal, Hycar, Chemigum, 
Thiokol, etc.—-have proved extremely valu- 
able in industry. Experience with these syn- 
thetics has given American technicians some 
of the know-how which is expected to enable 
them to produce 700,000 tons a year by the 
end of 1943. 

This is a colossal project—and I am not 
using the adjective the way they use it in 
Hollywood. If we are to produce 45,000 
tanks in 1942, we shall need 45,000 tons of 
rubber; for 75,000 tanks in 1943, 75,000 tons 
of rubber. A total of 185,000 planes calls 
for 92,500 tons of rubber—half a ton per 
plane. Shipping calls for another 220,000 
tons. These figures add up to almost 400,000 
tons in two years, and that does not include 
trucks, scout cars and troop carriers, gas 
masks, barrage balloons, pneumatic rafts, 
gun carriages, ponton bridges, and the like. 
For direct military needs alone we must 
figure on getting 300,000 or 400,000 tons a 
And this takes no account of civilian 


number of 


year. 
needs. 

American technology has so!ved tougher 
problems. This one falls into two main di- 
visions—-getting the raw materials, and 
processing them. The 
latter is remarkable 
chiefly in the amount 
of product required. 
Getting the raw ma- 
terials is the bigger 
problem. It has been 
estimated that the 
equipment to recover 
the butadiene and 
other primary mate- 
rials will cost three 
times as much as the 
polymerization plants. 

3utadiene, which 
the petroleum indus- 
try will have to fur- 
nish in hefty quanti- 
ties for making syn- 
thetic rubber, is nor- 
mally a gas, but under 
compression can be 
transported as a li- 
quid It is derived 
mainly from another 
gas, butane. The latter is obtained from 
natural gas and cracked refinery gases. It 
is estimated that up to half of the available 
butane has been wasted in business-as-usual 
peration. Since butane has become pre- 
ious one of the best sources for new supplies 
would seem to lie in modernization and im- 
provements in the absorption plants that 
now remove gaso- (Continued on page 204 


It is used for para- 
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MERCURY HELPS FIRE GUNS, EXPLODE BOMBS, AND 


KEEP THE WHEELS OF WAR 


By ALDEN P. ARMAGNAC 


ERCURY, known in peacetime prin- 
cipally as the silvery liquid in ther- 
mometers, has gone to war. It now 
sets off projectiles, speeds warships, and 
provides the right kind of electricity for 
making strategic materials. Among more 
familiar uses, it predicts the weather, steri- 
lizes a cut finger, turns your oil burner on 
and off, and helps your dentist fill an aching 
tooth. 
How many know where mercury is found, 
and why it best fits such varied uses? It 


CINNABAR provides practically all the world's 
supply of mercury. ‘+ is seen as scarlet flecks in 
a lump of ore in the photograph above by Charles 
Coles, American Museum of Natural History 
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INDUSTRIES TURNING 


would be a pleasant dream, for instance, if 
quicksilver could be pumped from wells. 
Miners have actually encountered native, 
or liquid, mercury—but in such small quan- 
tities as to be no more than a geological 
curiosity. 

So all the world’s mercury comes from a 
compound of the metal with sulphur, called 
cinnabar. Spangles of the red mineral, like 
jewels in a setting of gray rock, may be seen 
in the handsome specimen pictured above. 

Ideally simple to smelt, cinnabar-bearing 
ore gives off mercury vapor and sulphurous 
fumes when it is roasted. Some of the big 
modern plants employ an inclined, rotary 
furnace resembling a cement kiln; in others, 
ore feeds downward through zigzag flues 
of a vertical furnace. 

To recover the metal, 


fumes from the 
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Producing mercury at a California mine. At the left, chunks of ore are being broken up for the crusher. 
The bank of condenser tubes at the right recovers the mercury from furnace fumes. California leads the 
U.S. sources. Mexican mines augment the supply, and a recently discovered deposit in Canada helps 


furnace are led through tall, air-cooled con- 
denser tubes, where the mercury vapor 
turns to liquid quicksilver and trickles to 
receivers at the bottom. It goes to market 
in cast-iron “flasks” or cylinders containing 
76 pounds apiece. At current boom prices, 
a flaskful sells for about $200, equivalent to 
nearly $75 a quart! No wonder that in- 
creasing numbers of midget mines are aug- 
menting the stepped-up production of the 
big fellows. Surface and underground de- 
posits in California, Oregon, and Nevada 
supply the bulk of this country’s mercury. 

Enough quicksilver to fill three railway 
tank cars, about 44,000 flasks, gives the 
United States third place among the nations 
of the world in yearly output. Spain and 
Italy run neck-and-neck for first and second 
rank, with something like 70,000 flasks 
apiece. Mexico helps balance the score for 
the United Nations. Recent discovery and 
exploitation of a rich deposit in Canada re- 
lieves the former total lack of mercury in 
the British Empire. With moderate re- 
strictions, including a present ban on using 
mercury in making household thermome- 
ters, we should have all that we need for 
war. 

What do we do with our 44,000 flaskfuls? 
More than half o. them go into “mercurials,”’ 
the many compounds of mercury with other 
chemicals. 

Whenever a rifle is fired, a primer of ful- 
minate of mercury ignites the powder 
charge of the cartridge. In shells and bombs, 
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the same innocent-looking gray substance 
explodes upon impact, detonating a booster 
charge and the main charge in turn. Its 
use may be expected to increase, despite 
newly developed substitutes, under our vast 
ammunition program. 

Anti-fouling paint for ship bottoms, a red 
composition containing mercury, prevents 
marine growth that would slow down speedy 
vessels. As the shadow of war approached 
us, early in 1941, U.S. Navy orders for the 
paint temporarily doubled the nation’s con- 
sumption of mercury. 

Two of the most widely used antiseptics, 
mercurochrome and bichloride of mercury, 
are derived from quicksilver. So is another 
medicinal preparation, calomel. Vermilion, 
or artificial cinnabar, imparts its brilliant 
color to rubber products, ceramics, and cos- 
metics. 

A pivoted glass tube containing pure mer- 
cury and a pair of contacts makes an effi- 
cient electric switch for controlling auto- 
matic appliances such as oil burners. On a 
larger scale, devices containing vaporized 
mercury turn familiar alternating current 
into direct current to produce critically 
needed magnesium and aluminum, as well 
as to operate electric locomotives, subway 


SMELTING AND MARKETING. Roasted in 
a revolving furnace, cinnabar decomposes 
into vapors of mercury and sulphur dioxide. 
Mercury is condensed, bottled in iron flasks 
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Steel tubing condenses mercury vapor token 
from ores at the Cordero Mine in Nevada 
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With dipper and funnel, a standard flask is 
filled with 76 pounds of mercury for market- 
ing. This amount equals about 2% quarts and 
is worth $200 at the prices prevailing today 
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filling teeth. Likewise, the affinity of 
mercury for gold finds use in mining 
the precious metal. When the pulverized 
ore is washed over mercury-coated 
plates of copper, the gold amalgamates 
with the mercury. Then the amalgam 
is scraped off and distilled, removing 

cars, and machinery in steel mills and print- the mercury and leaving the gold. 

ing plants. Fluorescent lamps also employ Mercury-vapor turbines now supplement 

mercury vapor. steam turbines, for improved efficiency, in a 

Barometers and manometers can indicate few pioneering U. S. power stations. A big 

pressure on compact scales because of the one at Kearny, N. J., circulates 20 tons of 

great density of liquid mercury, 1342 times mercury. War's end will release huge 

that of water. It expands so evenly through amounts for similar use. 

a wide temperature range that 

it has no substitute in high- 

precision medical and labora- 

tory thermometers. 

Mixtures of mercury with 

powdered silver or gold quick- 

ly form the solid amalgams, 

or alloys, used by dentists for 


EXTREMES IN MERCURY MINES 
—FROM OREGON TO MEXICO 


Extracting plants range from crudest 
to most elaborate. In these pictures 
from the U.S. Bureau of Mines, compare 
the modern Oregon installation above 
with the primitive outfit at the left, in 
the Canoas district of Mexico. Both 
can sell all the mercury they produce 


POPULAR SCIENCE 





Sikorsky Helicopter 


TREAMLINED and_ simplified, a 
S Vought-Sikorsky helicopter of im- 
proved design has just been announced. 
Its forerunner, an experimental model 
tried out early last year at Stratford, 
Conn., established a world endurance 
record for aircraft of this type. Piloted 
by Igor Sikorsky, noted aeronautical 
engineer, it remained aloft for one hour 
and 32'2 minutes, sustained and guided 
by four whirling rotors. The new type 
reduces the number of rotors to two, 
permitting much simpler control mech- 
anism. Addition of a covered fuselage 
reduces air resistance and increases the 
comfort of the pilot. Only now ap- 
proaching the practical stage, helicop- 
ters are distinguished from other air- 
craft by their ability to rise and de- 
scend vertically, and to hover motion- 
less in the air—-an asset for military 
observation—-as well as fly horizontal- 
ly. A flat roof top, or a ground area 
little larger than the machine, would 
serve as a landing field, enabling heli- 
copters to alight in congested city 
areas. 
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This is the experimental VS-300, photographed during a 
record-breaking endurance flight made on April 15, 1941 
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G By HERBERT ASBURY 
' INCE no leather glove is better than its 
tannage, the story of glove making 
properly begins in the tannery. When 


a raw skin is received at a tanning mill 
which specializes in glove leather, it is one 
f a consignment of from 100 to 800, closely 


SECRETS OF AN ANCIENT ART packed in a bale. It has been sprayed with 


naphthalene to discourage insects; it is on 


PASSED FROM FATHER TO SON the verge of putrefaction and smells to 


heaven; and it is either dry, stiff and horny, 


IN FULTON COUNTY. NEW YORK or wet, slippery and rubbery, depending 


upon whether it has been dry-salted or 


THE CENTER OF AMERICA’S pickled at the point of shipment. When it 


leaves the tanner’s hands, dyed and finished 


BIG GLOVE-MAKING INDUSTRY according to manufacturing requirements, 


it is as pliable as a sheet of rubber and as 








TANNIN Skins for making fine leather 

gloves reach the tanning mill in 
the condition shown at the left, in bales of 100 to 
800. When they leave, dyed and finished, they are soft 
ond smooth like the one below. About two thirds of 
the best gioves made in this country are of capeskin 





soft as the skin of a baby. From it an Amer- 
ican manufacturer will make a glove su- 
perior in most respects to the best product 
of prewar France. 

The skin may have been taken from any 
one of a dozen animals. If your glove is a 
work glove, or a cheap dress glove with no 
particular style and only approximate fit, 
it probably came from the hide of a horse, 
a calf, a reindeer, a dog, a domestic wool 
sheep, or a common pig. But if it is a fine 
table-cut glove, fairly expensive, styled in 
the latest fashion, and fitting snugly yet 
allowing every normal movement of the 
hand, the chances are it once helped cover 
the back of a haired sheep, a goat, a lamb, 
a deer, a wild hog, or a kid, none of a species 
native to the United States. 

The primary object in tanning leather, 
probably mankind’s oldest manufacturing 
industry, is to so soften and separate the 
fibers that the skin will not putre- 
fy, that it will withstand moisture, 
and that it will stretch easily 
without springing back. Fine 
glove leather, in addition, must be 
given a soft, attractive and dura- 
ble finish. The methods chiefly 
used in the United States are the 
chrome, which employs chrome 
salts; the alum, in which the tan- 
ning agent is a mixture of alum, 
salt, egg yolk, and other sub- 
stances; and the oil, used es- 
pecially to produce such soft 
leathers as chamois and buckskin, 
in which the skins are processed 
with fish oil. Chrome and oil- 
tanned leathers are washable, 


STAKING Chrome-tanned 
leather is finished by 
staking. A skilled operator throws the 
skin over a post with a curved blade at 
the top and works it back and forth, flesh 
side down, using his knee for leverage 


while those tanned with alum are not. All 
capeskin leather, from which some two 
thirds of the country’s fine gloves are made, 
is chrome-tanned. : 

The principal plants which employ these 
tannages, and the most important fine-glove 
factories as well, are located at Gloversville 
and Johnstown, in Fulton County, New 
York. This county has been the center of 
the glove industry since colonial times, 
when several families of glovers from Perth, 
Scotland, were settled there. Today Fulton 
County produces approximately 90 percent 
of America’s glove leather and about 70 per- 
cent of its fine gloves. 

The finishing of chrome-tanned leather 
is done by a process called staking, in which 
the skins are manipulated until they are 
soft and velvety. Heavier skins are usually 
staked on a machine, but 
capeskin and most of the 
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FRENCH RULE. The table cutter, aristocrat of glovers, 
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his delicate measurements with a French rule 12% 
long. These photographs were made at the factory of 


the Hilts-Willard Glove Corporation in Gloversville, N.Y. 


STEEL DIES or patterns are used in cutting the 
thumbs and the fourchettes, the small oblong pieces 
between the fingers. Five sizes of dies for thumbs 
and three for fourchettes, for both men's and women's 
gloves, are employed in most factories. The piece of 
leather is laid over the sharp edges of the pattern 
and pounded with a mallet. At the right are shown a 
thumb and a fourchette pattern, along with the mallet 


other fine leathers are knee-staked. This 
highly skilled labor is performed on a wood- 
en post about three feet high, into the top 
of which a large, blunt, convex blade has 
been fitted. The operator throws the skin 
over the blade, flesh side down. He then 
grasps opposite edges of the leather, presses 
his bare knee against it, and draws it firm- 
ly back and forth over the blade 

After the skin has been staked the grain 
is polished on a plush wheel and the leather 
is ready to be made into gloves, a manu- 
facturing process which involves from 26 
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SHEARS AND SPUD KNIFE are other tools 
of the cutter. His main stock in trade is his 
skill, strength, and wide knowledge of leather 





to 30 handlings and seven main operations 
by skilled workmen. 

When a skin is received at the factory it 
is graded, inspected, and measured in all 
dimensions with special gauges by the fore- 
man of the cutting room, who must be an 
expert on leather. It is then put on an 
abrading machine which takes it down to 
the required weight and thickness, and when 
this has been done the skin goes to the 
cutter. Three principal methods of glove 
cutting are used in American cutting—table 
cutting, for fine gloves; pattern or pull-down 
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cutting, for good but less expensive gloves, 
in which the sections of a skin are cut off 
and then pulled down to fit a pattern; and 
block cutting, for cheap gloves and work 
gloves, especially those made from heavy 
skins. Block-cut gloves are simply punched 
out on a die, which is placed on the leather 
and struck with a heavy maul. 

The table cutter’s tools are a large pair 
of shears, a spud knife, and a French rule 
12% inches long. An English foot rule 
would serve just as well, but the use of a 
French rule is a trade custom dating back 
to the days when glove cutting was almost 
exclusively a French occupation. With these 
implements an expert can cut about three 
dozen pairs of gloves a day. What he actual- 
ly does is to cut a skin into oblong pieces 
called tranks. But to perform this apparent- 


ly simple operation requires considerable 
strength, skill of an extremely high order, 
and a thorough knowledge of leather. Upon 
the ability of the table cutter depends al- 
most entirely the fit, and consequently the 
salability, of a pair of fine gloves. There is 
a tradition in Gloversville that a table cutter 
must be the son of a table cutter, and this 
tradition is maintained to an astonishing 
degree. There are families in Fulton County 
of which for many generations the eldest 
sons have been table cutters. 

Having moistened the skin in a damp 
cloth for about 20 minutes, the cutter 
spreads it out on his table for examination, 
to check the foreman’s estimate of the num- 
ber of tranks to be got out of it, and to de- 
termine how they are to be cut. 

All cuts must be made so that 


CUTTING When a moistened skin reaches the cutter's 
table, he first inspects it and decides 


how he will cut it into tranks for glove bodies. Different kinds 
of skins require different cutting, and imperfections must be 
made to fall where they will do no harm. Then he "pulls leather" 
into the trank and into the width, stretching the skin as many 
as five different ways to distribute the resilience and natural 
strains. A properly cut trank has almost no lengthwise stretch 
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Every part of the trank must be pulled. 
The spud knife is used, as below, to 
stretch the edges which might not get 
their share of attention otherwise 
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When the leather has been worked thoroughly, the cutter proceeds to cut it into tranks, usually six to 
a skin, or three pairs of gloves. Thumb and fourchettes are stamped from small pieces of leather with 
the dies and mallet shown on the opposite page. These “fittings are marked to match a pair of tranks 
cut from the same skin. An expert cutter can cut about three dozen pairs of gloves in a full day's work 
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After cutting, the tranks are trimmed down to ex- 
act size. The cutter's job calls for a combination 
of strength and skill. There is no record of any 
woman having qualified as a cutter. She might con- 
ceivably acquire the necessary skill, but few wom- 
en are strong enough to manipulate the leather 


Each trank is marked for size and with directions 
for the guidance of the sewing room. It also is 
marked with a brass stamp stenciled with the let- 
ters "TC" arranged in a monogram design, and the 
cutter's number. Every pair of fine gloves bears 
these marks on the inside when it reaches the buyer 


. «+ cutting out the fingers and gouging the hole 
for the thumb. The two tranks for a pair of gloves 
go into the machine back to back, and the result 
is a trank cut for the right hand and for the left 


Here are the makings of a pair of gloves: the two 
tranks, two pieces of leather for the thumbs, and 
six poirs of pieces to make the fourchettes. The 
fittings that match a given pair of tranks must be 
rolled up together, secured with a rubber band, and 
sent to the fitting room where they are assembled 


Tranks go from the cutter's table to the slitting 
machine, the only power machine used in glove cut- 
ting. From three to six tranks are placed on a die 
of the proper size and covered by several thick- 
nesses of newspaper. The operator then presses a 
lever which forces the die through the leather, ... 


Here is a cut trank and the die that did the job. 
The small triangular pieces left hanging to the fin- 
gers are the ‘‘quirks,"’ which will eventually be fit- 
ted between the fingers along with the fourchettes 





Machines put the three rows of 


SILKIN stitching or embroidery on the 


back of each glove. The silker is guided by a 


punch mork left on the trank by the cutting moa- 
Silking may 


chine. involve several operations 


LAYING OFF Dampened gloves cre 

fitted on steam-hected 
forms shaped like hands, and the fingers ore held 
in plece by a three-pronged fork called a ‘tucker 


imperfections in the leather come on the 
seams, in the finger slits, on the embroidery 
lines, or in the area from which the thumb 

gouge is to be taken 
When all these matters have been € 
nined, the cutter puts the skin through a 
I called “pulling leather into 
trank He first stretches the leather the 
long way, after which he measures the skin 
down the center. Then he 


and slits it 


lete r- 


the 


process 
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To the sewing room go the silked 


MAKING and slitted tranks, each pair 


matched with its proper fittings. Here women 
“makers” insert the thumbs, sew quirks and four- 
chettes in ploce, ond close the finger pieces 


while the operator tucks in the quirks and 
fourchettes with his thumb ond forefinger nails. 
These nails must be guorded carefully. Polishing 
on a plush wheel, below, is the final operation 


stretches it in the opposite direction, or 
“pulls leather into the width.” He continues 
to manipulate the skin—a good cutter can 
pull it five different .vays—until the re- 
silience and natural strains have been 
thoroughly distributed. Then he carefully 
uts the tranks, usually six, or three pairs of 
gloves, from each capeskin, and spuds and 
smooths them to the desired size. Length- 
vise there is virtually no stretch to a prop- 








erly cut trank, as you can see by examining 
your fine gloves, but in width the cutter has 
made exact allowances, according to size, 
for movements of the hand. 

The cutter now proceeds to cut the thumbs 
and the fourchettes, the small oblong pieces 
between the fingers. This he does by laying 
upon a piece of leather a steel die or pattern 
with very sharp edges and pounding it with 
Cuffs and small segments of 
as appliqué trimming are cut 
manner. All of these, called 
‘fittings,’ are marked to match a certain 
set of tranks cut from the same skin, and 
are then rolled together, secured with a rub- 
ber band, and sent to the fitting room. Five 
sizes of dies for the thumbs and three for the 
fourchettes are used for women's gloves in 
most factories, and the same number for 
men’s gloves. These will cut fittings for 
glove sizes 5'2 to 8, for women, and 7 to 
10'. for men. 

From the cutter's table the tranks go to 
the slitting machine, which is the only power 
machine used in glove cutting. A steel die 
of the proper glove size, shaped like a hand, 
is fitted into the machine, and upon it the 
operator places from three to six tranks, 
protected by several thicknesses of news- 
paper. He then presses a lever which forces 
the die up against a block and through the 
This operation cuts out the fingers, 
for the thumb, and leaves 
dangling from the trank small triangular 
pieces, called “quirks,” which are fitted be- 
tween the fingers with the fourchettes. After 
the tranks are inspected and im- 
ones discarded, and are sent to the 
machines to receive the three rows 
of stitching or embroidery placed on the 
back of each glove. The silker is guided by 
a small punch mark placed upon the trank 
by the slitting machine, and before starting 
dusts the leather with 
French chalk to prevent 
and to 


a mallet. 
leather used 


in the same 


leather 
gouges a hole 


slitting, 
perfect 
silking 


aes 


permit a 


binding 
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In the fitting room the 
silked and slitted trank 
s matched with the prop- 
er fittings, and the com- 
plete set of parts is sent 
to the 
where it 
by the 
whom 


sewing 
is put 


room, 
together 
makers,” all 
women. They 
insert the thumbs, sew 
the quirks and _ four- 
chettes in place, put on 
the cuffs, if any, and 
close the fingers. Many 
kinds of seams are used, 
depending upon the price 
of the glove and the pur- 


are 


Gesign 


SO 


Finger-Free gloves, a new development in 
hove strips around fingers and 
down one side to give greater freedom. 


pose for which it has been manufactured. 
The glove must now be put through an op- 
eration called “laying off’ before it is ready 
for the consumer. In the laying-off room, 
the gloves are first rolled in damp cloths 
until the moisture has penetrated, and are 
then fitted on steam-heated brass and cop- 
per forms shaped like hands, which bring 
them back to proper size and irons and 
smooths the leather. The thumb is laid off 
separately on a form called a “thumbing 
stick."" The operator uses a brass three- 
pronged fork known as a “tucker” to hold 
the fingers in place, and tucks in the four- 
chettes and the quirks with the nails of his 
thumb and forefinger. These nails must be 
tough, hard, and from a quarter to a half 
inch long. Without them the layer-off can- 
not work efficiently, so he guards them 
carefully. If they are broken, the layer- 
off must usually lay off himself until they 
grow out again. 

Laid-off gloves are stored for 12 hours to 
set the press, after which they are polished 
on a plush wheel to remove the chalk, 
fingerprints, and other evidences of han- 
dling. They are then inspected and sorted, 
broken threads are mended, buttonholes 
worked and buitons and clasps sewn on by 
hand, and the pairs tacked together and 
wrapped in tissue paper. They are now 
ready for shipment to the retailer. 

So far, neither the tanners nor the manu- 
facturers have experienced any great trouble 
on account of the war, though it is becom- 
ing increasingly difficult to get good skins. 
As mentioned before, none of the hides nor- 
mally used in making fine gloves come from 
animals native to the United States. Cape- 
skin, the most common material, is the skin 
of a South African haired sheep and is so 
called because the largest shipments are 
made from Cape Town. Other important 
glove leathers are made 
from hides brought from 
Spain, India, China, South 
and Central America, the 
Balkans, Arabia, Egypt, 
and the Sudan. Naturally, 
supplies of these hides are 
either cut off or great- 
ly reduced, and existing 
stocks in this country are 
diminishing. Shortages of 
chrome and other chem- 
icals used in tanning are 
expected to develop even- 
tually, and many manu- 
facturers believe’ that 
colors will be limited to 
black and two or three 
shades of brown because 
of shortages of chemicals 
used in dyeing. 
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Periscope Tells Tanker Fireman 
of Telltale Funnel Smoke 


PEERING into a periscope eyepiece in the 
boiler room, firemen aboard oil tankers now 
can see at all times whether smoke is com- 
ing from the stacks of their ships. Since 
enemy submarines easily locate ships by 
their smoke trails, firemen guard against 
fueling their fireboxes so that incomplete 
combustion sends clouds of telltale soot 
aloft. Thus when a ship is hull down, 
only its superstructure is visible to enemy 
craft. If it is completely below the horizon 
there is no trace of the vessel. The periscope 
device is pictured at left close beside the 
fireman's fuel-control valves. Drawings show 
the great difference that smoke makes in the 
visibility of a vessel at sea. 


Left, a tanker fireman at his fuel valves watches in 
the periscope for any smoke coming from the funnels 
to betray his ship's position to lurking submarines 














U-boat commanders look long and often in vain to spot a small ship on the sea horizon, as you can ap- 
preciate from the upper sketch. But a smoke trail, avoided with the funnel viewer, gives the vessel away 


Movie Camera in Fighter's Wing Records Aerial Battles 


IF YOU have wondered 
how they make the news- 
reel movies that show ene- 
my planes disintegrating in 
midair from the bullets and 
shells of Allied war planes, 
the explanation appears in 
the picture at the right. The 
plane is a four-cannon Brit- 
ish Hurricane fighter. Be- 
side one of the cannons in 
the leading edge of the wing 
is a movie camera that 
turns the trick. Operating 
whenever the guns fire, it 
photographs everything 
dead ahead of the guns. 
During flight of the ship, 
the camera cover is closed 
except for a small aperture 
in front of the lens. The 
films corroborate pilots’ re- 
ports of damage done, and 
help train new air fighters. 


AUGUST, 1942 


A 








Smashing enemy tanks is one of the many important jobs that "Little Poison 


HEN the men and the 
gun-loving technicians finally 
get around to talking things 
over, and the legends and stories 

of the Second World War get themselves 

written down, will there be some one 
weapon they'll remember and talk of 
special, characteristic gun of this 


fighting 


as the 
war? 

It's a pretty safe bet there will be, for an 
affectionate interest in the tools of the trade 
has been a soldierly trait for as long as 
men have been marching out to war 

And when we settle on the “big” gun of 
this war, it may well turn out to be a rela- 
tively small one—-the handy, hard-hitting, 
ever-present 37-millimeter gun, fondly 
known to the present generation of Ameri- 
can troops as “Littl: Poison.” 

It is far and away the most versatile of 
all weapons above the small-arms 
The 37 has gone to this war on the land, on 
the sea, and in the air, and there can have 
been no engagement of major significance 
since Sept. 1, 1939, in which it has not been 


class. 


is doing wherever our troops 


present, playing an important and some- 
times a decisive role. 

Tanks and planes have forced the fight- 
ing on most fronts, and at one time or an- 
other, in its various models, the 37 has 
been best friend or worst enemy to both 
It is the lightest of field guns and the heavi- 
est aircraft cannon yet used in a standard 
fighter plane. 

The 37 is not a brand-new weapon. Amer- 
ican troops used a 37-mm. field gun in the 
First World War, although it was a rather 
primitive tool compared to the highly de- 
veloped guns of today. That gun was the 
Model 1916, more commonly known as 4 
one-pounder because it fired high or low- 
explosive shells weighing a little more than 
a pound. It was used mainly against ma- 
chine-gun' nests or isolated strong points 
where heavier artillery or mortars were 
tactically unsuitable. 

The 37 really came into its own in Europe 
in the decade after the war, when thought- 
ful military scientists realized that tanks 
and armored vehicles were destined to lead 
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are in contact with the enemy on any front of war 


the ground attacks of any future war. 
Theories of defensive warfare were popular, 
with heavy emphasis on fixed fortifications 
and the development of speed and volume 
in fire power. 

It became clear, however, that a well- 
equipped army would need a new type of 
light field gun to deal with the tank or 
armored assault car. Military trends indi- 
cated that this gun should be something of 
a compromise, with more hitting power 
than the heavy machine gun, but more 
maneuverability and a higher rate of fire 
than the existing light-artillery guns of the 
French 75 class. 

Various nations experimented with light 
guns in calibers ranging from 25 to 50 mm. 
Germany, Russia, and the United States 
specialized in the 37. Both the Russian and 
American antitank guns, incidentally, are 
modifications of a basic design worked out 
by the German Rheinmetall company in the 
early 1930's. 

Once the new-type 37 had been proved 
successful, it was speedily adapted for spe- 
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Little 
OISON 


That's What Our Men 
Call the Army’s 37-mm. 


Gun — Versatile, Hard- 
Hitting, Pint-Size Giant 


That Is in on Every Scrap 
* > > 


By J. H. WALKER 


cial military purposes. Today, in the U. S. 
Army, the 37 is carrying out four main jobs: 
1. Antitank gun—in reality a light field 
gun, although we classify it as an infantry 
weapon. (The cavalry and armored force 
also use it.) It is mounted on rubber tires 
for speedy towing, usually by a half-ton 
truck. The entire gun and carriage weighs 
only 912 pounds. It is a single-shot weapon, 
firing projectiles of about two pounds. 

2. Medium antiaircraft gun—particularly 
adapted for use against dive bombers. This 
is an automatic weapon, feeding shells in 
clips of ten and capable of firing at the rate 
of 120 shots a minute. A burst of 50 shots 
is usually considered the maximum for sus- 
tained fire, however, because of overheat- 
ing. The gun itself weighs only 365 pounds, 
but is equipped with a 2.5-ton carriage of 
special design, with rubber-tired wheels 
which enable the assembly to be towed along 
the highway at 60 miles an hour. The 
wheels retract so that the chassis can rest 
solidly on the ground when the gun is going 
into action. [CONTINUED } 








As an antiaircraft gun (above) the 37 uses a 
special tracer shell with a supersensitive 
nose fuse shown at the right. This shell ex- 
plodes at the slightest contact with a plane 


3. Tank cannon--a somewhat 
trimmed-down version of the antitank 
gun. In normal action two men operate 
the gun, which forms part of the arma- 
ment of most U. S. tanks 

4. Airplane cannon—in some respects 
the least known of the 37-mm. family 
This is a fully automatic gun, a true 
machine cannon, controlled from the 
pilot's cockpit by a cable connection 
Ammunition, which must be loaded on 
the ground, is carried in an endless 
belt, and empty shells are dropped from 
the plane immediately after firing. This 





innon has a rate of fire of 120 rounds 





ANTIAIRCRAFT 











Here are the four main uses to 
which the 37 has been adapted 
by the U.S. Army: antiaircraft 
antitank, tank gun, and hard- 
hitting weapon for warplanes 
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i minute, but in actual practice, no 
such amount of ammunition is carried 
Space and weight are precious in a high- 
speed fighter plane. A _ skilled pilot can 
nurse this supply along, firing in short 
bursts, and the hitting power is so great 
that a very few rounds in the right place 
will do the business with any hostile plane 

All these models of the 37 share the vir- 
tues of relative compactness, light weight, 
high rate of fire and high muzzle velocity 
which is the measure of the gun’s punching 
power. All have certain features of design 
in common, notably the hydraulic recoil 
mechanism And they all have one more 
thing in common, too—they all speak out 
with a sharp, authoritative bark, and plas- 
ter their targets with shells almost exactly 
as big around as an old-fashioned U. S 
silver dollar 

The basic model 37, of course, and the 
one that will be most familiar to soldiers 
and civilians alike when this war is over, 
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is the antitank gun, M-3, the original ‘‘Lit- 
tle Poison."’ That is the trim, long-barreled, 
rubber-tired piece, looking like a stream- 
lined, stylishly slender model of a First 
World War field gun. Each of our new 
triangular" infantry division has 60 of 
them. (U. S. armored divisions lump their 
tank and antitank guns together, making a 
total of 411 of the 37's in each division.) 

This gun can be rolling along a highway 
at 30 miles an hour behind its prime mover, 
and when the commander sights a target 
and orders action, a properly trained crew 
will stop, uncouple the gun, aim it, and be 
ready to open fire in from 26 to 32 seconds. 

More often, in combat, the gun would be 
in cover position ahead of time, with an 
action position prepared near-by. Thus the 
gun and its crew can remain hidden until 
the moment of opening fire, when their posi- 
tion would have to be revealed to the enemy 
in any case. When action is ordered the 
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ANTITANK 








gun is moved forward by hand and opens 
fire at once. 

You can get a rough idea of the speed 
and flat trajectory of the gun’s projectiles 
by the fact that a 37 can bust up a target 
1,000 yards away with a slug of steel that 
never goes over six feet above the ground 
all the way. The 37 does most of its work 
at ranges of 1,000 yards or less—-often very 
much less, indeed. 

The normal crew includes six men—a 
corporal commanding, truck chauffeur, 
gunner, assistant gunner, and two ammuni- 
tion carriers. But AT guns inevitably draw 
plenty of fire in a hot engagement, and the 
weapon is designed to be handled and fired 
right down to the last man. The Army’s 


Basic Field Manual is calm, but very ex- 
plicit, on that point: 
“In a crisis, fire once opened must be con- 


tinued, as one soldier can operate the gun. 
The squad is trained not to withdraw under 
hostile fire during a tank attack.” 

The muzzle velocity of the shells fired 
runs around 2,700 feet per second. Air re- 
sistance cuts this down to about 2,100 feet 
per second at 1,000 yards, a statistical fact 
which must be of remarkably little con- 
solation to whatever is in the way at that 
point. 

The ammunition for the 37 family is as 
varied as the guns themselves. Basic types 
are the high-explosive and the armor-pierc- 
ing shells; the Army has found that a shell 
exploding against a tank’s armor doesn't 
do as much permanent damage as a solid, 
two-pound chunk of steel boring through 
the armor wall and then ricocheting around 
inside like a lethal billiard ball. 

The airplane and antiaircraft cannons 
both use a special tracer ammunition with 
an ultrasensitive nose fuse, which explodes 
violently at the lightest contact with a 
plane’s wing, body, or tail surfaces. The 
shells also have a self-destroying property; 
if they don't hit anything, the fuse explodes 
them anyway to avoid doing damage on 
the ground. 

But the newest wrinkle in 37-mm, am- 
munition is made especially for the gun 
mounted in tanks, and it turns out to be 4 
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very old wrinkle. The Army has revived 
canister shot, which dates all the way back 
to the fifteenth century, and has modernized 
it for the tank gun. 

This 1942-model canister shot is an iron- 
and-tin can, crimped into a standard shell 
case. Inside the can are 123 %-inch steel 
balls. About 30 yards out from the muz- 
zle the can disintegrates and the burst of 
steel shot rakes an area 20 yards wide and 
up to 200 yards long. The tank uses this 
kind of shell against personnel at short 
ranges—that is to say, enemy troops who 
are resisting capture or attempting to sur- 
round and damage the tank. 

All things considered, it becomes pretty 
clear that although the 37 may have been 
worked out originally for defensive pur- 
poses, the U. S. Army seems to be sparing 
no effort to use it as a weapon of oportu- 
nity and offense. This is especially clear in 
the experiments that have been carried on 
for the past year, using 37’s mounted on 
jeeps, balloon-tired “swamp buggies,’’ or 
fast three-quarter-ton trucks. 

Guns mounted that way don’t wait for en- 
emy tanks to come and fight— they go look- 
ing for them. Of course, one thing should be 
remembered: the traditional rule of thumb 
that a projectile will pierce its own caliber in 
armor plate. If tank armor is increased in 
thickness, heavier guns may have to shoul- 
der some of the 37’s assignments. 

In the air, however, the 37 plane cannon 
ranks as a heavyweight champion. We 
mount it in the nose of the P-39 (Bell Aira- 
cobra) fighter plane. The Russians also 
like the gun, and are reported to have de- 
veloped a pneumatic recoil for air cannon, 
with a column of air, instead of heavy oil, 
taking up the firing shock. 

The Germans, the Japs, and (up to now) 
the British, have generally preferred 
20-mm. airplane cannons, claiming they 
weigh less and can carry more ammuni- 
tion on a flight. That may be, but the 
function of a gun is to hit. And when you 
match the two up alongside each other, you 
find the 37-mm. bore is still the size of a 
silver jollar—and the 20 is just the size of 
a aickel. (CONTINUED) 





] Little Poison" goes into action: 
Drawn by its prime mover, the gun 


arrives at the chosen firing position 
2 As the truck stops, crew members hit the 

ground Gunner and assistant gunner go over 
the tailboard, ammunition carriers over the sides 
and the squad leader leaves his seat by the driver 


Ammunition bags are slung over the gun One on each side of the gun trails, the two carriers 
shield. Squad leader [at right) directs the uncouple the gun. As the lunette comes free of the 
ammunition carriers in uncoupling the gun pintle, the nearer mon calls “Forward” to the driver 


SERVING THE 37-mm. ANTITANK GUN: PRECISION TEAMWORK KEEPS 


The gunner, at left, below, aims the gun, operating the traversing 
wheel with his right hand, the elevating knob with his left. The 
loader operates the breech mechanism with his right hand while 
his left takes ammunition from the carrier behind him. He keeps 
his body to one side to clear a path for ejected cartridge cases 








5 While the truck pulls forward, the men place & As the gunner and assistant (loader) prepare 


the gun in the position indicated by the squad 


the gun for action, carriers spread the trails 


leader. A shallow emplacement may be dug for it and plant the trail spades firmly into the ground 


Wheel segments are lowered, 8 Now the gun is ready for action, covering the crossroad seen 


as below, to take weight off the 


in the distance. The whole operation has taken a maximum of 


tires. This gives greater rigidity 32 seconds. The towing truck takes cover until it is needed again 


STREAM OF SHELLS POUNDING THE ENEMY 


At the rear, the second carrier removes ammunition from bags like 
that shown at the far left, cleaning each shell before passing it 
forward. While each man has his special job to do, all are trained to 
double when casualties occur. In a pinch, one man can keep the gun 
in action. The Manual says: "Fire once opened must be continued" 


Close-ups show loading (above) 
and aiming. Gunner is trained 
to elevate, traverse, and fire 
simultaneously at high speed 








Here’s My Story 





Jerome C. HunsakerR, NOTED AERONAUTICAL DESIGNER AND RECENT WINNER OF 








YounG HUNSAKER WAS EDUCATED IN PuBuC 
SCHOOLS AT DETROIT AND SAGINAW, MICH 
AS A YOUTH HE WAS A SKILLED TAXI- 
PERMIST AND BECAME INTERESTED 
IN BIRD FLIGHT 























In 1909 HE WAS TRANSFERRED TO THE 
NAvy’s CONSTRUCTION CORPS AND WAS SENT 
TO M.LLT. FOR TECHNICAL TRAINING. AIDED 
BY HIS WIFE, HUNSAKER TRANSLATED 
EIFFEL’S WRITINGS ON THE WIND TUNNEL 
AND RECEIVED AN INVITATION TO VISIT THE 


FRENCH ENGINEER IN Paris 
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THE FRANKLIN INSTITUTE MEDAL, WAS 
BORN AT CRESTON, lowA, IN 1886 


2 AFTER HIGH 
SCHOOL HE ENTERED 
THE U.S. NAVAL 
ACADEMY AND 
GRADUATED AT THE 
HEAD OF HIS CLASS 
IN 1908. HE SPENT 
THE NEXT YEAR 
ABOARD THE 
U.SS. CALIFORNIA 




















He WORKEO wiTH EIFFEL’S ASSISTANTS IN 
1913 TESTING MODEL PLANES IN WIND 
TUNNELS. BEFORE RETURNING TO THE 
UNITED STATES, HUNSAKER VISITED 

ERMANY AND MADE A CRUISE INA 

PPELIN. HE ALMOST LOST HIS WELCOME 
BY TRYING TO EXAMINE DETAILS OF THE 
AIRSHIP’S CONSTRUCTION. 
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THE CAREER OF 


JEROME C. HUNSAKER 
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FRENCH ENGINEER WHO BASED 
HIS DESIGN ON A CAPTURED 
GERMAN ZEPPELIN (L749), 
HUNSAKER CREATED THE 
680-FOOT SHENANDOAH IN 
1923. THIS WAS THE FIRST 
ZEPPELIN-TYPE AIRCRAFT 
TO USE HELIUM ASA 
LIFTING GAS 














Oarrcr SERVING AS ASSISTANT NAVAL 
ATTACHE ABROAD, HUNSAKER 
RESIGNED FROM THE Navy IN 1926 
WITH THE RANK OF COMMANDER. THE SAME YEAR 
HE WAS PUT IN CHARGE OF THE WIRE AND 
COMMUNICATION SERVICES FOR COMMERCIAL 
AVIATION AT BELL TELEPHONE COMPANY 
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In 1918 HUNSAKER WAS COMMISSION- 
€D TO BUILD A ZEPPELIN AND A FLYING 
BOAT TO CROSS THE ATLANTIC. IN May, 
1919, THREE “NAVAL CURTISS” FLYING 
BOATS STARTED FROM NEWFOUNDLAND. 
TWO WERE FORCED DOWN IN THE AZORES 
BUT THE NC-4@ WENT ON TO LISBON 
AND PLYMOUTH FOR THE FIRST ATLANTIC 

CROSSING BY PLANE 

















STILL INTERESTED IN LIGHTER-THAN- 
AIR CRAFT, HE BECAME ASSOCIATED 
WITH THE GOODYEAR TIRE AND RuBBER 
ComPANY IN 1928. AFTER DESIGNING 
THE DIRIGIBLES AKRON AND MACON. 
HUNSAKER WENT BACK TO M.LT. AS 
HEAD OF THE COMBINED DEPARTMENTS 
OF MECHANICAL AND AERONAUTICAL 
ENGINEERING 
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Meaepepee! BikOERS 


HELP SOLVE THE MYSTERIES OF LIFE 


CIENTISTS are using a new tool, dra- 
matically called ‘tagged atoms,” which 
is enabling them to penetrate deeper 
and deeper into the mysterious processes of 
life. With it they can study the metabolism 
of living organisms in structures as simple 
as bacteria and as complex as man. Specula- 
tion based on the old analytical chemical 


techniques soon will give way to exact 


knowledge. The biologist will know what 
happens to food and other substances when 
they are taken up by plants or absorbed by 
the human body. 

Tagged atoms are the result of the dis- 
covery of artificial radioactivity, the develop- 
ment of the atom-smashing cyclotron, and 
the consequent preparation and identifica- 
tion of the radioactive isotopes of some 300 
stable elements. Briefly, it is a series of 
techniques by which various substances, 
made radioactive by bombardment in the 
deuteron beam of the cyclotron, can be 
traced through the body or the structure 
of a plant by means of sensitive recording 
devices, or by photographing the actual 
course of the exploding atoms by the glow 
of their own emanations. It will be used on 
a large scale for the first time at a new 
medical-physics laboratory to be established 
this summer by the University of California. 

Of the 300 identified isotopes, which are 
variants of as many elements but chemical- 
ly indistinguishable from them, 21 have al- 
ready been tagged with radioactivity and 
employed by research scientists as tracers 


Tagging” atoms for biological research: The material to be made radioactive is placed in a small 
aluminum envelope and pressed, as shown above, into a shallow groove in the face of a copper target 
plate where it is secured by an oval rim. The plate is bolted to a copper bell jar (left, below) which in 
turn is bolted to the cyclotron as seen at the right. Both sides of the bell jar are evacuated of air 
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ATOM BOMBARDED 
iN CYCLOTRON 


BOMBARDMENT MAKES 
ATOM RADIOACTIVE 


A radio-autograph, at right, shows how food 
assimilated by a plant is distributed in its 
leaves. A radioactive substance fed to the 
roots has passed through the stem and the 
conduction system of the leaves. When 
the leaves or other parts are photographed, 
the radiations record themselves on the film 


for metabolic studies. Among them are 
sodium, zinc, phosphorus, iron, calcium and 
strontium, salt, carbon; potassium, which is 
being prepared for a military purpose that 
cannot be and iodine, which is 
obtained by means of that ancient dream of 
the alchemist, transmutation—tellurium is 
bombarded in the cyclotron with the deu- 
terons of heavy hydrogen particles, and is 
transmuted into radioactive iodine. 

At Harvard University, where the cyclo- 
tron photographs illustrating this article 
were taken, the material to be activated is 
put into a small aluminum envelope and 
pressed into a shallow groove cut into the 
face of a copper target plate about six 
inches long and three inches wide. A rim to 
hold the envelope in place is screwed down, 


disclosed: 


and the target plate is secured by four 
strong bolts to a copper bell jar. This in turn 
is bolted to the cyclotron, and both sides of 
the bell jar are pumped free of air to provide 
a partial vacuum. The cyclotron beam is 
confined to the bell jar, and so hits the tar- 
get. Transmutation of the substance in the 
aluminum envelope begins when it is bom- 
barded by the atomic particles or ions of the 
beam. Some of its atoms are transmuted 
to stable forms, and others to forms which 
are radioactive, acquiring properties similar 
to those of radium. 

Substances which at present are 
tagged by the cyclotron require varying 
periods of exposure to the beam. Sodium, 
for example, can be made radioactive in 45 
minutes to one hour, while phosphorus must 


being 


The cyclotron beam, composed of atomic particles traveling at terrifically high speed, transmutes some 


of the atoms of the bombarded material into forms which are radioactive. 


In actual operation, the 


beam would not be visible since it would be confined to the bell jar ond target. These cyclotron photo- 
graphs were taken at Harvard University and show the use of that institution's 42-inch instrument 





be bombarded for ten 
to 20 hours. There is 
also a_ considerable 
variation in the half- 
life of these materials, 
the period in which 
one one half of the 
radioactivity will be 
lost through the ex- 
plosion of the atoms. 
All these radioactive 
materials are exactly 
the same as their sta- 
ble counterparts, and 
are employed by the 
body in chemical re- 
actions like ordinary 
elements. But the ra- 
dioactive atoms, be- 
ing overcharged with 
energy, eventually ex- 
plode, throwing off 
electrons and beta and 
gamma rays which 
shoot through plant 
and animal tissue like 
so many machine-gun 
bullets. These atomic 
projectiles are _ dis- 
charged in incredible 
numbers and travel at 
incredible speeds. The 
average dose of radio- 
active phosphorus will 
throw off 30,000,000 
electrons every min- 
ute, and they will 
hurtle through the 
body at something 
like 45,000,000 miles 
an hour 
The most 
use of tagged atoms 
in biological research 
begins with the ad- 
ministration of the 
substance as a simple 
inorganic compound 
The course of the ex- 
ploding atoms is then 
traced and the distri 
bution of the tagged element determined by 
several means 3ody fluids are examined 
for radioactivity, and in the case of animals 
and plants samples of tissue are obtained 
for study. In the case of a living man or 
animal the progress of the exploding atom 
may be followed by placing a Geiger count- 
er, the tube of which is so sensitive that it 
records stray cosmic rays, over the region 
of the body where the substance may be ex- 
pected to accumulate. This device, in con- 
nection with tagged iodine atoms, has been 
extensively used in studies of the metab- 


common 
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Screened by a thick shield of lead, the operator removes the radioactive 
material from the target plate. An arrangement of mirrors, illustrated at 
the right, enables him to see what he is doing without looking at the plate 


A recording device, at left, worn by the cyclotron workers, is tested at 
intervals to guard against excessive absorption of the deadly radiations 


olism of the thyroid gland in normal and 
goiterous humans. 

Distribution of the radioactive substance 
may also be determined by means of photog- 
raphy. When this method is used the ani- 
mal is first fed a tagged element. Then it 
is dissected, and slices of prepared tissue are 
placed against a photographic film and left 
there for a period of time. The exploding 
atoms produce enough light to expose the 
film, which is developed in the normal man- 
ner. On it will appear a picture, known as 
a radio-autograph, of the actual distribution 
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Guarded by a mask, apron, and gloves made of lead-impregnated material 


radioactive substance in a bottle. 


of the tagged material through the tissues. 

The radioactive substance most widely 
used at present is phosphorus, which, in both 
organic and inorganic compounds, is found 
in relatively large amounts in the tissues of 
all living organisms. Researchers have 
found that this material, administered to 
animals in combination with disodium 
phosphate, is retained in decreasing amounts 
by the bone, muscle, liver, stomach plus 
small intestine, blood, kidneys, heart, lungs, 
and brain. All of these tissues, excepting 
the brain, take it up rapidly. 


It is now ready for use as 


the operator puts the 
tagged atoms” in biological research 
Radioactive phosphorus has also been em- 
ployed in experiments with plants. In one se- 
ries of studies the substance was fed to the 
roots of tomato plants, and several days later 
the leaves and fruit were removed. Radio- 
autographs indicated that the phosphorus had 
accumulated in the seeds of the green fruit 
and in the conduction system of the leaves. 
They also demonstrated conclusively that 
assimilated phosphorus can move downward 
as well as upward in the aerial portions of 
the tomato plant. In another experiment, 
tagged phosphorus was applied to the roots 
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of cotton, willow, and geranium 
plants, with the bark carefully de- 
tached from the wood and held 
away with the aid of waxed paper. 
Study of the wood and the bark 
showed that the assimilated phos- 
phorus is transported to the aerial 
portions of the plant by way of the 
wood, and that the bark draws its 
mineral nutrients from the con- 
ducting vessels in the wood. Other 
tests with tagged substances have 
shown that, contrary to accepted theories 
of plant nutrition, plani; can draw food 
directly from particles of' soil; and that they 
can take up carbon dioxide without the 
presence of light. 

Through the use of radioactive calcium 
research scientists have learned that en- 
zymes of the body break down minerals and 


food 


TOMATOES from a plant 
fed with the radioactive 
phosphorus show how food 
is distributed 
the maturing fruit. The 
whitest areas in 
are at points of greatest 
concentration. All 
were green fruit. 

radio-autograph at right, 
is seen in the stem 
and the leaves of a plant 


through 
photos 


these 
In the 


other food components faster than had been 
supposed. Calcium is found in the milk of 
cows within a few minutes after the mineral 
is consumed, whereas it had been assumed 
that this required days. With radioactive 
strontium, a substitute for calcium, bi- 
ologists are studying the growth of teeth 
and bones. 


IN THE HUMAN BODY, the amounts and progress of a radioactive 
isotope can be determined with a Geiger counter, an instrument re- 
sembling a three-stage radio amplifier. A tube (left) filled with 
argon is placed over the part of the body to be tested. Beta or 
gamma rays given off by the radioactive material break down elec- 
trical resistance between the filament and shell of the tube, giving 
rise to a small current of electricity which is recorded on meters 


or audibly. 
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The tube is so sensitive that it picks up cosmic rays 
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ARE SET QUICKLY 


FROM OUTSIDE WITH 
DOUBLE-ACTION GUN 


Tubular rivet blanks, slipped over "necked-down" nails, are fit- 
ted into rivet holes and automatically set with a squeezer 


Pulled against the shank 
of the rivet blank, the 
nail head expands it to 
form the inner rivet head 
and then is broken off 


To facilitate breaking when 
its job is done, the nail 
is weakened under the head 


IVETING “blind spots” in the wings and fuse- 
lages of airplanes has been simplified with a 
new-type rivet that can be fastened entirely 

from the outside. The rivet is tubular and is slipped 
over a commercial nail which has been ‘“necked- 
down,” or weakened slightly, under the head. Rivet 
and nail are put into a rivet hole from the outside, 
then pressed together by a pneumatic squeezer 
equipped with a special claw which grips and pulls 
the nail shank, and a chuck which presses firmly 
against the rivet’s lip. This expands the shank of 
the rivet to form an inside head, the nail breaking 
off at the .2eck automatically when the action is 
completed. Pop rivets, as they are sometimes 
called, are in various sizes and of many materials 
for different jobs, and can be stamped out of strip 
stock at the rate of 110 a minute in an automatic 
eyelet machine. 


This double-action gun is equipped with a chuck 
which presses the rivet's lip and a claw which 
pulls the nail to expand the rivet from inside 
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Forged Cylinder Head Gives Plane Engines More Power 


FORGED cylinder head for air- 

plane engines, sought for more 
than a decade by manufacturers of air- 
cooled motors, has been developed by 
the Wright Aeronautical Corporation. 
The new head, made of machined alu- 
minum alloy, gives 30 percent better 
cooling than the type now in use, and 
is twice as strong. This greater 
strength will permit higher pressures, 
and increase the power output from 15 
to 20 percent per cylinder. It weighs 
314 pounds less than the old head. Its 
improved efficiency brings the pound- 
horsepower ratio down to less than 
one-for-one and gives American planes 
definite superiority in speed and range. 


A special milling machine cuts the long, thin cool- 
ing fins into a forged cylinder head. At the right, 
the finished head is seen beside the rough forging 


Big Berthas Do-Strip Tease 
with Jumbo Slide Fasteners 


THE largest and strongest slide fastener 
ever made, appropriately called the Jumbo, 
is being manufactured exclusively for 
America’s fighting forces by the Crown 
Fastener Company of New York. It was 
specially designed for use on the covers of 
such heavy military equipment as bombers, 
tanks, cannon, and machine guns, and is 
said to have reduced materially the time 
necessary to put these weapons into action. 
The usefulness and wearability of the new 
fastener were increased by several new fea- 
tures, including a new type of bent tooth, 
with rounded ends, which enables the edges 
of the cover to close at an angle instead of 
parallel. A longer leg also has been pro- 
vided for the cloth tape. In the photograph 
at the right, the giant slide fastener is 
shown exactly one-half actual size, com- 
pared with a standard dress-placket fasten- 
er. Before the war, the Crown company 
manufactured the dainty slide fasteners 
sold to housewives for home sewing. With 
the emergency, the firm converted its facili- 
ties to making the strip-tease fittings for 
Big Berthas. 
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MADE TO MEASURE 
FOR MODERN WAR 


One way they ore used: an antiaircraft-gun emplace- 
ment in Puerto Rico, with sandbagged revetments 


MPROVED sandbags, tailored to fit military 

needs, are being turned out by the hundred 
million at the factories of America's largest 
manufacturer. More compact than old-style 
bags that took two men to lift, they may be 
filled with a twist of a shovel and handled 
with ease. Built-in drawstrings are tied in a 
jiffy. Raw materials, burlap and another 
fabric called osnaburg, receive a chemical 
treatment that makes them mildew-proof, 
multiplying their life from three to eight 
times. The damp sand of tropical climates 
cannot rot them. Osnaburg bags are dyed to 
make them less visible to enemy observation 
planes; burlap needs no dyeing. 


Fabric for sandbags is treated at the factory 
with a preservative to make it resist mildew 


A twist of a shovel is all it takes to fill one of these 
improved bags. Drawstrings make closing easy 


Women making bags at a factory in Brooklyn, 
N.Y. Below, piles of bags await shipment to 
the front lines. Note built-in drawstrings 
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Tiny Brazilian diamonds 
here highly magnified 


are the raw moterial of 






a war-production must” 











gg, DIAMOND DIES.... 


Armament’s Tremendous Trifles 





RIPLE-0 diamond dies are armament’s tremendous 
trifles. Tremendous in their importance to our war 
effort because without them we would not be able to 
produce wire of gossamer fineness for the superdelicate 
instruments which make it possible for our giant bombers 
to fly accurately on their hazardous missions and for our 
big guns to hit their marks. Trifles in size because a triple-0 
lie is a Brazilian diamond weighing only 1/800 of an ounce, 
that has been pierced expertly with a bell-mouthed hole 


a 
£ ] MAKING A DIAMOND DIE. The first step in making a diamond die is to prepare 

> the nib, a soft metal setting in which the diamond is embedded before drilling. 
0. In the photograph below, a hole is being bored in the nib to receive the diamond 


The job is to drill a tiny 
bell-mouthed hole. smaller 
than a human hair through 


1 small industrial diamond 


with a fine. smooth needle 


smaller in diameter than a human hair. 

Less than two years ago the only people 
in the United States who could make these 
very small dies were an elderly Frenchman 
and his wife and schoolgirl daughter. Ex- 
cept for the limited production of this 
family, in which the time-honored hand- 
work methods of European die makers pre- 
dominated, all diamond dies below the .004- 
inch size were imported from France. 

Today there are several hundred Ameri- 
can workers who are producing superlative 
diamond dies of all sizes with newly de- 
veloped machines. A half dozen shops now 
are making dies smaller than .0008 inch, and 
Government-financed expansion of manu- 
facturing facilities and training of new 
workers soon will make us self-sufficient. 

Alexander Shayne, a New York engineer, is 
the man chiefly responsible for this breaking 
of a potential bottleneck. Having had con- 
contact with the diamond-die in- 
dustry, he knew its importance and its 
problems. When the National Defense Ad- 
visory Committee was formed in 1940 he 
joined it to devise and carry through an 
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NIB PLACED IN CASING 


siderable 
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APPLIED TO 
NIB CONTAINING 


assure us of an 
He is continu- 


expansion which would 
adequate supply of the dies. 
ing this work for WPB. 
Diamond dies are used for the drawing of 
fine wire that must be absolutely uniform 
in size because they are both more accurate 
and more durable than the steel dies used 
for coarse wire. The wire is cut out of sheets 
of metal and then drawn through a die to 
shape it and to reduce it to the diameter of 
the hole in the die. A really good diamond 
die will draw almost 100,000 feet of wire 
before it becomes inaccurate because of the 
enlargement of the hole through which the 
wire is drawn. The die may then be rebored 
to draw wire of a slightly larger size. 
Shayne found that we had a stockpile of 
industrial diamonds large enough to meet 
current needs and those of the near future. 
As these diamonds are imported from Brazil 
and a single airplane could carry enough of 
them to supply the demand of the entire 
world for a number of years, there was no 
reason to fear a serious shortage of them. 
The situation concerning the 


larger-sized diamond dies was 
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DIAMOND IN 
NIB BEFORE 
PRESSURE IS 
APPLIED 
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CROSS SECTION OF DIE 
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NIB'CUT TO SHAPE 
FOR MOUNTING 


With the diamond inside, the nib is squeezed 
together and relathed with a slight bevel to 
fit into the permanent metal die casing, as shown 


Now a small diamond chip is selected for the 
spotting operation, in which a small indenta- 
tion is made in the die to help start the drill 


This is placed in a special outer casing for 
drilling. The diamond rests in the center of 
the die, ready for the difficult drilling process 


Holding the spotting diamond carefully with 
a poir of pliers so that a sharp corner is 
presented, the worker presses it against the die 
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y 6 After preliminary drilling, 

dies are finished to size by 
long-point needles. The drills 
are smooth, made of the .ame 
high-carbon steel that is used 
in the ordinary sewing needle 













Diamond dies of larger sizes are drilled by a ma- 
chine like this, which has ten vertical spindles equally favorable. American die makers had 
been producing them by machine methods 
for years, and all that would be needed was 
to expand their existing facilities. But the 
situation concerning the small-size dies was 
downright frightening. Except for the three 
French people mentioned earlier, no one in 
the United States had any experience in the 
making of dies smaller than .004 inch—and 
.0008, .0006 and even .0004-inch diamond dies 
were and would continue to be needed badly. 

In the past these very small dies had been 
imported from France, where there were 
several thousand expert diamond-die mak- 
ers, many of them members of families who 
worked together in their homes. But im- 
ports of the dies made by these people had 
been cut off after the fall of France, and 
anyhow they wouldn’t have been sufficient 
to meet our needs. The output of the French 
Die-drilling needles in their holders. The coarser experts is small because most of them do at 
ones at the left are used for “spotting,” starting 
holes, the finer ones for drilling and finishing 
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| Wheels used for sharpening needles are cut true, 
Below, an unground needle is being inserted in as below, by a precision cutter that uses a 

ts holder. It stays here during the complete drilling diamond point. This grinds the edge of the wheel 
of ao die, except when it is removed for sharpening to the exact shape that is desired in the needle 
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\4 After drilling, insides of dies are polished smooth 
on this machine. Tilted at various angles, they are 
rotated around oscillating bronze wires. Then they are in- 
spected under the microscope, as at left, and checked for size 











least three quarters of their work by hand, 
often by wearing tiny holes in the diamonds 
by poking at them with continually sharp- 
ened needles for hundreds of hours. Pro- 
ducing a perfect die of very small size by 
this handwork method is largely a matter of 
chance. Experts say that of every 100 dies 
drilled to .0004-inch size by European ex- 
perts only three are accurate. 

It was obvious that our diamond-die mak- 
ers would have to learn in a few months 
an art which the French worker gave most 
of his lifetime to learning. They would have 
to devise machines which would do the work 
better and much faster than the French 
experts ever had been able to do it. They 
would have to select and train workers to 
operate those machines. 

Shayne turned himself into a traveling 
one-man information bureau for the manu- 
facturers. The die makers risked their time Dies from .002 to .Ol-inch size are drilled on « 

single-spindle horizontal machine like this. Fo 
even finer work, another type has been perfectec 





| There can be no guesswork in sharpening, 
since the drill must be shaped to put smooth | Close-up of a small needle set for drilling a dic 
curves in the bell-like mouths of the die. If these on the horizontal machine pictured above. A 





curves are irregulor, wire will break in the die carefully adjusted spring presses die against dril 
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Spotting is done by the French experts 
on a primitive-looking foot-powered ma- 
chine. European die making is slow be- 
cause most of the work is done by hand 


Power for the spotting machine comes from this big 
wooden wheel. American production methods have cut 
the time required for making a small die to 20 hours 


UCLEUS of America’s newly created triple-O 

diamond-die industry was an elderly French- 
man and his wife and daughter. Two years ago, 
they were the only persons in the United States 
who could do this fine work, and they have 
helped to train American workers. These pictures 
show the patient handcraft methods they employ 


Foot-treadle operation gives more delicate con- 
trol for workers schooled in European craftsman- 
ship. Division of tasks now speeds die output 


nts, and when they’ out 80 perfect dies in each 100 they drill! 
ould produce dies of Recently I saw diamond dies being made 
1 fi the Government fi- in the closely guarded plant of the largest 
nanced he ‘pansion of some of their American manufacturer. A modern factory 
plants. The family of French die makers in miniature, it consists of a small office, a 
helped greatly in the training of new work- small combination inspection and stock room 
ers. They now have a small modern factory with an impressively big safe, and two nar- 
of their own; their name can't be given be- row, well-lighted shops lined with small, 
cause they have relatives who are die mak- quietly whirring machines tended by men 
ers in France. Hitler's Gestapo has a heavy _ and girl operators. In France a diamond-die 
hand at the 1 of a long arm maker is a master craftsman who makes 
Six mont fter Shayne started his drive the entire die. In this factory the making of 
a half dozen diamond-die manufacturers a die is brokn up into 27 operations, and the 
who neve efore had made dies smaller worker is taught only one of them. This 
than .004 inch were turning out the .001- makes training a matter of weeks instead 
inch size in considerable quantities. Now of years. Girls, I was told, usually learn a 
several firms are producing the highly prized little more quickly than men. 
triple-O dies. Girls who a year ago were For a small die, an industrial diamond of 
in higsgh school are operating newly invented about 1/5 carat, with a height of about .06 
machines which drill .0004-inch diamond inch, is selected. The first operation is the 
dies—-and instead of three they're turning flattening of the diamond by grinding its 
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top and bottom parallel. Then a “window” 
is ground on one of its sides, to enable the 
operator to watch the progress of the drill- 
ing through a microscope attached to the 
drilling machine. The diamond then is “‘pre- 
spotted” by a slight indentation being made 
in its top by hand. Then it is mounted in a 
drilling machine. The stone is held in place 
by vaseline, which permits it to move slight- 
ly and so adjust itself to the position of the 
needle. The spotting process is completed 
by the machine, and the stone is ready for 
drilling. 

The larger-size dies are drilled by ten- 
spindle vertical machines. Dies between .002 
and .01 inch are drilled on single-spindle hori- 
zontal machines. Very small dies are drilled 
by a recently perfected horizontal machine 

of which more later. A competent worker 
can tend six or eight machines. 

The drill used for drilling diamond dies is 
a smooth needle made of the same high- 
carbon steel that is used for ordinary sew- 
ing needies. It must be about two microns 
(.002 mm.) smaller than the die that is to 
be drilled. The most desirable speed for the 


15 With the hole drilled and finished, the die 
casing is smoothed and polished. Here a piece 
of emery paper is pressed against the rotating disk 


17 Wire drawn through the die under test is meas- 
ured with a micrometer that gauges its thick- 
ness and so determines the exact size of the die... 


needle is about 6,000 r_p.m. The abrasive 
used is fine diamond powder mixed with a 
newly developed mineral oil which is great- 
ly superior to the olive oil used for the 
purpose in the past. The revolving needle 
does not press against the stone—the stone 
is pressed against the needle by an accurate- 
ly adjusted spring. The pressure used is 
75,000 pounds per square inch—which means 
that when a .0003-inch needle is being used 
the pressure exerted by the spring is only 
8/100 of an ounce! 

A drilling needle wears away about 15 
times faster than the diamond it is drilling. 
For this reason it must be sharpened fre- 
quently—-sometimes 500 times for a single 
die. In sharpening the needle extreme care 
must be taken not to change its shape. 
Diamond dies would be comparatively easy 
to make if a straight-sided hole through the 
stone were all that was necessary. But a 
straight-sided hole would be much worse 
than useless. There must be a bell-mouthed 
entrance on one side of the die, then a hole 
cf exactly the specified diameter, and then 
a bell-mouthed (Continued on page 206) 


16 To test the completed die, a wire is drawn 
through it as in actual use. The purpose 
of the die is to reduce the wire to uniform size 


18 . . » which is stamped on the casing for the 
guidance of users. Below is the finished 
product, ready for its part in war production 











Ray Lamp Sterilizes Bottles 
To Retard Souring of Milk 
bottles 


MILK can be made completely 
sterile just before filling, with a new 
U-shaped ultraviolet-ray lamp developed by 
Westinghouse research engineers. Batteries 
of the lamps would be inserted in the bot- 
tles for ten seconds as they pass along the 
filling conveyor line. While the modern 
lairy sterilizes bottles chemically after 
washing them, the final rinsing usually is 
with city water which contains bacteria. In 
most « these bacteria never- 
theless speed the souring of milk. The lamps 
leave the bottles bacteria-free, thus keeping 
milk fresh hours longer than usual 


ises harmless, 


Testing an ultraviolet-ray bottle-sterilizing lamp 


Left, a completed TVA dwelling. 
Wheels under the corners of each 
of its sections sped them through 
assembly lines, onto trucks, and 
then onto a prepared foundation 


Below, one of the sections. It 
contains all the plumbing and 
principal wiring for household 
fixtures in the adjoining rooms 





House Sections Roll on Wheels 
To Speed Building of Homes 


3s be 


t. 


DWELLIN« 
Authori 
roll ¥ +) 


ing built by the Tennessee Val- 
temporary housing projects 
ir own wheels in complete 
lines to trucks and 
foundations. Sections con- 
from floor to roof, and 

» number sections per house is determined 

the w family needs. The wheels are 
small metal pulley wheels at each section cor- 
ner, pipe forms the tracks for both 
the assembly ind the house foundations 
One narrow yr each house contains all 
the wires and plumbing, ready for connecting. 
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sections assembly 
thence area 
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and one-inch 
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Fire-Retardant Roofing Mastic Resists Incendiary Bombs 


Spread over roofing like cement, this 
mastic guards against fire bombs. At 
right, shallow craters with little fire 
damage from two types of incendiaries 


effect on a new fire-retardant 
mastic that can be applied to any 
flat-topped roof. The material can be spread 
on by means of a wooden float to a thick- 
ness of three fourths of an inch, dries up in 
from 12 to 24 hours, and then can be walked 
upon. Tested extensively in England during 
actual incendiary raids, the surface of the 


lea SNDIARY bombs have little 


AUGUST, 1942 


7 | - 





material is said to carbonize when an in- 
cendiary bomb burns on top of it. Although 
it cannot be applied to sloping roofs, the 
mastic can be put on attic floors if they are 
strongly supported so that they can bear 
the additional weight. 


Douglas Fir's Bark Processed 
to Obtain Cork Substitute 


DOUGLAS fir trees, which grow abundantly 
in the high-altitude forests of the Pacific 
Northwest, are now being considered as 
a possible source of domestic cork to off- 
set the shortage of that formerly import- 
ed. By experimenting with the bark, which 
is composed of two-thirds cork, two pro- 
fessors at the University of Washington 
have discovered a method of reclaiming the 
precious material. Although details of the 
process are secret, it is known that the 
bark of the tree is chopped into small pieces 
and then run through a machine which sep- 
arates the bark from the cork. Because 
cork is used extensively in the manufacture 
of insulating materials and linoleum, the 
cork-lined bark of the Douglas fir may serve 
as a substitute until the war is over. 
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Ford Plant Starts Producing 


Synthetic Soybean Wool 


AKING synthetic wool from soybeans 
M has passed from the experimental to 
the production stage in the plant of the 
Ford Motor Company at Dearborn, Mich 
The product costs half as much as sheep's 
which it closely resembles, and the 
blended for use. Applications are 
upholstery and for other pur- 
one of which may be forecast by 
suitings woven from the material. To make 
the fabric, the oil is extracted from the 
bean, leaving oil-free meal that yields a 
protein. This is dissolved, forming a vis- 
cous, green jellylike material, which emerges 
in strips like noodles from a 500-hole spin- 
neret. Chemical treatments with acid and 
formaldehyde set the fiber, which then is 
cut, dried, spun, and woven into cloth. Op- 
erations at the new Dearborn factory follow 
several months of experimentation. 


wool, 
two 
foreseen in 


are 


poses, 





Robert Boyer, director of the new Ford soybeon 
processing plant, examines a piece of suiting mate- 
rial made from the newly developed synthetic wool 


A sack of oil-freed soybean meal comes to the mill. The first step (center, above) clarifies the soybean- 
protein solution. The solution emerges in a milky, liquid form. After further treatment, it enters the 500- 
hole spinneret or extrusion machine at right, coming out like noodles over a drum into a chemical bath 


Cut and dried on racks, the soybean fiber now is ready to be spun into thread, either alone or mixed 
with sheep wool. At center, below, a twister machine is doubling yarn before its final winding stage. 
And at right is the end product—soybean-wool fabric, being woven on a loom for a wide variety of uses 
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Trailer-Borne Central Exchange Restores Phone Service 


F A main-line telephone cable is damaged 
| near Los Angeles, service will be dis- 
rupted only until a speedy central-office 
truck and trailer can get to the scene. 
Equipped with a switchboard that will han- 
dle approximately 400 telephones, the trailer 
is a complete central exchange within itself. 
When an emergency call comes to the main 


office, the truck speeds out to the damaged 
cable, a crew connects the broken wires to 
the trailer switchboard, and communica- 
tions are restored until the damage is re 
paired. To stabilize the unit while it is in 
operation, a heavy jack is placed under each 
corner. The working side of the trailer 
opens upward to serve as an awning. 


Goggles End Glare for Aluminum Welders in Plane Plant 


INJURIOUS glare from aluminum 
welding is screened by special goggles 
recently developed by Dr. R. C. Burt, 
of the Lockheed Aircraft Company, 
and technicians of the Corning Glass 
Works. By analyzing the glare caused 
by the low temperature at which 
aluminum melts, the high temperature 
of the hydrogen torch, and the large 
amount of flux required in aluminum 
welding, Dr. Burt found a combina- 
tion of filters that would stop tae un- 
desirable rays. Noninjurious light rays, 
however, pass through the filters so 
the welder can see his work, while the 
flame can be seen at the burner tip only. 
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UNIVERSAL SLOTTING HEAD. Attached in a few 
minutes to any milling machine, a demount- 
able slotting head provides double-duty fa- 
cilities at a minimum of cost. The device 
serves as a vertical slotter and shaper for 
cutting keyways, templates, splines, and in- 
ternal gears, and for slotting out precision 
blanking dies and molds. It operates over a 
milling-machine table, whose feeds move 
the work as the slotting proceeds. A 1/3- 
horsepower motor with four speed changes 
permits a range of from 50 to 250 strokes a 
minute. The stroke of the nam may quickly 
be adjusted from zero to four inches. The 
illustration at right shows an interesting 
setup of the tool for cutting a keyway on a 


compound angle 


DRILL-PRESS GRINDER. Wherever a drill press is avail- 
able, a new attachment makes short work of grind- 
ing plane irons and other bevel-edged tools. Placed 
in a jig, as below, a straight-edged blade is sharp- 
ened by moving it up and down against a grinding 
wheel attached to the press. Provision also is made 
for grinding concave bevels. Small objects such as 
drills may be ground “freehand” with accuracy, 
since the arrangement makes a convenient hand 
rest of the drill-press table. 





TWO-HEAT SOLDERING TOOL. When 
more than normal heat is wanted, 
holding down a finger-tip button 
provides it, in the handy electric 
soldering tool shown above. It ac- 
commodates three sizes of copper 
tips having the same shank di- 
ameter; because of the close rela- 
tion of shank and heating element, 
tips larger than the shank diameter 
can be used. The tool swivels upon 
its handle for convenience. 
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Un-Natural History gi mae 


4 earl — 

Younc BOWFIN, a species Aaa q 
OF FISH FOUND IN THE : 
WESTERN AND MIDDLE 
STATES, MAKE FINE BAIT 
FOR PICKEREL OR PIKE /, 

EVEN THOUGH A HOOK iS 

| RUN THROUGH THE MOUTH 

| AND BRAIN, THEY ARE 
JUST AS LIVELY AFTER 
BEING CAST 100 Times / 


THE HERCULES AND RHINOCEROS BEETLES of SouTtH 
AMERICA ARE SO LARGE AND HEAVY THAT THEY HAVE BEEN 
KNOWN TO BREAK ELECTRIC-LIGHT BULBS BY 
CRASHING INTO THEM 7 


PLES 1 


Wie THe GIANT HIPPOPOTAMUS Becomes 
VERY TAME IN CAPTIVITY, THE LITTLE MY 
HIPPOPOTAMUS BECOMES ILL-TEMPERED AND 
TREACHEROUS, 

) AND CAN 

NEVER BE 

TRUSTED 

WHEN 

CONFINED / 





THE STUBBY NECK OF AN 

ENGLISH SPARROW is MUCH MORE 
FLEXIBLE THAN THAT OF A GIRAFFE/ * 
THE GREAT LONG NECK OF A GIRAFFE 
HAS ONLY SEVEN VERTEBRAE, WHEREAS 
THE SPARROW’S HAS FOURTEEN? 








ae 
Wren Sik WALTER RALEIGH TRIED TO INTRODUCE 
POTATOES in ENGLAND, QUEEN ELIZABETH AND 
HER COURTIERS WERE AFRAID TO EATSTHEM ©" % 
BECAUSE THEY BELONGED TO THE ~” 
DEADLY NIGHTSHADE FaAmicy/ 


Trut OSTRICHES CAN EASILY BE 
DIFFERENTIATED FROM OTHER RATITE 
BIRDS BECAUSE THEY HAVE ONLY TWO 
ToES / RHEAS, CASSOWARIES, ann 
EMUS, SOMETIMES CALLED OSTRICHES, 
HAVE THREE TOES? 
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How Professionals Today 
Carry on a Craft Centuries Old 


The great lofts of this firm at City 
Island, New York, where the following pic- 


HILE man thrills to sport, the sail- 

boat will hold its own in a modern age, 
and with it the ancient art of sail making 
Today's yachtsman can buy his canvas from 
the very firm, now in its fifth generation, 
that made sails for Nelson's Victory. Where- 
ever ships and sails are spoken of, the world 


over, the name of Ratsey and Lapthorn is 
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known. 


tures were made, and in England, have 
equipped every challenger and defender in 
the famous America’s Cup for the 
past 83 years 

Aerodynamic formulas compiled long be- 
fore the Wright brothers flew are used by 


Races 
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How /T/S DONE 
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A veteran sailmaker at his bench. His tools, seen 
at the right, have been unchanged for generations 


the modern sailmaker. Only long experience 
and training can inform him just how much 
camber a given sail must be given in order 
to set well and draw properly. To a large 
extent each sail is a problem in itself, and 
must be worked out painstakingly as such. 


But actual sail-making methods are much 
the same today as when (CONTINUED) 
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The first step in making a sail is to draw an In hand sewing, the sailmaker uses a “palm” in- 
outline with chalk on the floor of the loft. stead of a thimble. Putting the metal disk to 
This serves as a pattern in cutting the canvas, the end of the triangular-shaped needle, as be- 
which all comes from one bolt, cloth by cloth low, he can push with the hand's full strength 


POPULAR SCIENCE 





Sewn together carefully, the sail is spread again 
on the floor and its corners are pegged down with 
awls. Here the foreman cutter checks his work and 
excess material, called tablings, is trimmed off 


Without his bench hook a sailmaker is as helpless 
as a steam fitter without a vise. Anchored to the 
bench with a peg (below), it holds the canvas and 
leaves his two hands free for the work of sewing 


Photos by SAM SCHNEIDER 
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Excess cloth is turned over to strengthen the 
edge. Trimmed-off tablings also are used for 
reinforcing the edges of large, heavy sails 


Sewing a rope to the sail: the heavily waxed A close-up of a sailmaker's palm. Below, a simple 
twine is slipped between the strands, and not test shows why a worked ring with brass lining 
through them. The photo below shows the luff is better for a reef hole than a stamped grommet. 
rope with a slide seized or lashed onto it The grommet pulls out easily; worked ring holds 
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Clew corner for a large boat's mainsail (top) 
is made by placing a metal ring between layers 
of canvas, tacking it in, and then stitching 
cround it as illustrated in the photograph below 
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Extra strength is provided by rope grommets sewn 
in around the steel ring (below). Rope grommets 
are<used here instead of steel to give elastic- 
ity» The corner now is ready to receive fittings 





Making a headboard for a Marconi sail: A dur- The drawing at the upper left illustrates the use 
alumin triangle is tacked in between patches of the “heaver” for seizing rope to canvas. When 
that strengthen the corner, and rope is sewn the twine is wound on this tool, a strong pull 
around it by means of the grommets shown below is obtained. Above, seizing a slide to the sail 


square-riggers roamed the seas. 

The mainsail of a modern racing 
yacht may weigh a ton, contain al- 
most a mile of 18”-wide canvas, and 
eight miles of hand sewing, and cost 
$10,000. Twenty men may be needed 
to hoist such a gigantic expanse of 
cloth aloft. Wind stresses on the sail 
itself and on its fittings are tremen- 
dous—well-nigh incalculable at times. 
Hence the meticulous workmanship 
and almost fanatical attention to de- 
tail that goes into good sail making 
Even today’s professional must serve 
an apprenticeship of five years. 

The accompanying photographs 
show some of the principal steps in 
making a typical sail 
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At top, rope seized to the Marconi headboard is 
scraped to a point called a rat-tail to make a 
taper ending. At right, above, is the finished 
headboard with slide attached as in the drawings 


In the photo below, the finished sail is set up 
for inspection. The Marconi headboard with its 
seizing and rat-tail is seen at the right of the 
picture, next to the supporting block and tackle 
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How to Store Your Car 


DO THE JOB RIGHT AND IT WILL RUN WHEN YOU WANT IT AGAIN 


readying themselves. How this should be 
done, few motorists know. 
EAD storage 1¢ name for it. Tire For example, for the same reason that 
hortage alone, it is estimated, may put you oil a fine gun you are putting away, 
i you must oil the valves, valve stems, cylin- 
lers, and pistons of an engine that won't 
well send mil- ye run for a long time. Chrome trim, paint, 
batteries, cylinder blocks, and upholstery 
u simply lock also call for pre-storage care 
It would be The first thing to do is wash your car 
Then drive to your service station and have 


By SCHUYLER VAN DUYNE 


n r nto the moth-ball retire 


This d 
up your car in 
better to scrap it 
careful preparat 
ance against tw 
time and decay 
in home garages and owners will do the light engine oil. 


n Rather, it means a 
n of your car for resist- it thoroughly greased. If the engine oil is 
mighty powerful enemies fresh, it need not be changed, but if it needs 
Most cars will be stored changing anyhow, put in a good grade of 
Next, polish the car from 
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stem to stern with wax. Now drive it into 
your garage, remove the ignition key, and 
say “Amen” to driving. 

If that was tough for sentimental reasons, 
the round coming up is going to be tough 
because it is hard work. It involves getting 
your engine into shape and begins with 
draining the cooling system, regardless of 
the type of antifreeze you use. First, open 
the radiator drain cock. Next, locate and 
open the drain at the base of the cooling 
jacket of the engine block to remove the 
rest of the liquid. 

The round has just begun. You must also 
get every last drop of gasoline out of your 
car, from the gas tank to the carburetor 
jets, not overlooking the carburetor’s ac- 
celeration pump, the main gasoline pump, 
and connecting pipes. There are two rea- 
sons for the gasoline removal, both good. 
First, any water therein might freeze and 
split something in winter, or cause rust and 
corrosion. Second, small quantities of gas 
left in the carburetor or fuel pump for a 
long time will first jell like your favorite 
dessert, then turn into a solid mass like 
dried paint. When you try to start your 
car again, it simply won't perk. 

To drain the gas, unscrew the plug under 
the main tank and catch the fluid in pails. 
Next, remove and empty the gas-pump 
filter bowl. Disconnect all gas lines at the 
engine and blow out the main line. Then 
remove the carburetor completely from the 
engine, turn it upside down and manipulate 
the throttle, draining all gas from the bowl 
and forcing it from the acceleration pump 
by flipping the throttle lever several times. 
Put a small quantity of neat’s-foot or ot er 
nondrying oil in the pump packing. When 
all gas is out, put each part back as it was. 
Take every precaution against fire while 
you are doing this work. 

There's one more job on the engine before 
this toughest round is over. That is lubri- 
cation of the cylinders and valves to pre- 
vent inevitable moisture from pitting them 
as it would the unoiled parts of your hunt- 
ing gun. The most thorough way is to 
remove the engine head so you can squirt 
oil through the open valve ports and on 
the exposed cylinder walls and pistons. 

A simpler way is to remove all the spark 
plugs, rather than the head, and squirt or 
pour oil through the holes into the cylin- 
ders. You should use plenty of oil in each 
cylinder, rotating the crankshaft short steps 
at a time by brief touches of the starter 
button. The oil will spread well around the 
cylinders by this, method, but will not coat 
the valves and valve stems so effectively. 
A very light engine oil or lard oil should 
be used. Put back the head or the plugs 
when the job is done. If the head, consult 
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A thorough waxing of the car should follow the first 
step—washing—toward preparing it for dead stor- 
age. There's no better way to preserve the car paint 


All chrome plate should get a protective coating of 
grease or petroleum jelly. If left uncoated, chrome 
will be attacked and pitted by normal moisture of air 


Doors left on the half latch, as shown, will not crush 
the rubber weatherstripping permanently out of 
shape. Close windows. Stuff door cracks with paper 
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The battery must be removed and will require 
core if you keep it. Out of thé car, no one 
con start the motor, and its acid and fumes 
will be unable to damage parts of the car 


Y. 


Cylinder walls, valves, valve stems, and pis- 
tons should be well oiled. Either remove 
the head or, as above, the plugs, and turn 
engine slightly to spread the oil around 


Gasoline must be drained from main 
tank (right), fuel lines, pump, fil- 
ter bowl, and carburetor. Any left 
n would evaporate, jell, then harden 
thoroughly clogging small openings 


your car manual or, if necessary, your dealer, for 
the proper tightening order and tension of the 
cylinder-head stud nuts. 

Your tough round is now over, though there's 
still work to be done. You next remove the stor- 
age battery completely. If you have a charger, 
you can keep the battery in shape at home, add- 
ing water as needed, occasionally discharging it 
with four or five 21-candlepower headlight bulbs 
and recharging promptly. It’s a lot simpler to 
turn it over to your service man to care for. 
Under no circumstances leave the battery in your 
car. 

A vacuum-cleaning of your car interior will 
lessen the chances of mold and moth damage, and 
while you are at your cleaning chores, wipe off 
all hardware with an oily rag and rub grease or 
petroleum jelly on the chrome bumpers and trim 
Also, wash the battery hanger with a baking- 
soda soluticn, then rinse with water, to remove 
all traces of battery acid. Apply penetrating 
oil to door hinges and latches taking care not to 
get any on the rubber weatherstripping of the 
doors. 

Almost the final step is placing your car on 
blocks to remove weight from the tires, the latter 
to be left fully inflated on the wheels. Four 
sturdy supports with wide bases should be made 
Ordinary jacks are not sufficiently broad-based 
to stand up against the shoving of youngsters 
at play, for example, and serious accidents may 
be prevented by using safe supports. A good, 
sturdy homemade support is detailed on the next 
page, along with safe procedure for getting the 
car off the floor. 

Here you must decide upon the best procedure 
for storing your tires. Chances are your garage 
gets hot on summer days, which is bad for tires. 
Moreover, most garages admit a lot of sunlight 
through their windows. That also is bad. You may 
find it advisable to remove the car wheels, includ- 
ing the spare wheel, from the car and store them 
flat on the cool, dry floor of your basement. Do 
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not stack them or stand them against a wall, 
as this would tend to deform the casings. 

In any event, since light, heat, and air 
harm rubber, you are wise to wrap all tires 
with dark-colored paper and store them in 
the coolest place available. 

Before leaving your car, close all win- 
dows, but leave doors on the half latch so 
that the sponge-rubber weatherstripping 
will not become permanently squashed. 
Stuff the door cracks with newspaper to 
keep out dust. It is a good idea to cover the 
entire car. Cloth and paper covers made for 
the purpose are available at many acces- 
sory stores. Paper is illegal in some regions, 
however, because of fire hazard. 

Car upholstery may need more than just 
a vacuum cleaning. Dirt and food spots at- 
tract moths, so a careful cleaning with the 
proper chemical is advisable. Your car man- 
ual may recommend what this chemical 
should be. If it does not, consult your deal- 
er. Before you close up the car for good, 
sprinkle moth flakes or balls on the seats 
and cover them with old newspapers. 

Fabric tops of open cars should never be 
folded, but should be left up and covered. 

The job of putting your car in dead stor- 
age is not easy, you will agree. But make 
up your mind that if your car is good now, 
it will not be after two or three years with- 
out protection against the assaults of time 
and decay. It would cost a lot more in 
money and work to put it back in running 
condition again than it costs you now to put 
it, figuratively and literally, in moth balls. 


THE SAFE WAY TO JACK UP 








Check Off These Items As You 


> Ore CoN 


Put Your Car in Storage 


. Wash car thoroughly 


Change to light engine oil 
Have car greased 
Polish body with wax 


. Drain radiator and engine block...) 
. Drain gasoline tank and fuel 


pipes around engine 


. Drain fuel filter bowl 


. Remove carburetor, drain the 


bow] and acceleration pump 


. Apply nondrying oil to accel- 


eration pump packing 


. Blow out main gas line 

. Replace carburetor and lines [ 
. Remove engine head (or plugs)... 
. Squirt nondrying oil down 


stems of open valves 


. Put oil in each cylinder 


5. Turn crankshaft slightly 
5. Reoil cylinders and remainder 


of valves 


. Replace head (or plugs) 


. Tighten head studs according 


to maker’s recommended 
order and tension 


. Remove battery permanently 


Db. Vacuum-clean interior of car 


. Oil hardware and 


grease 
chrome trim 


22. Jack up car as detailed below 
. Close all windows 


24. Leave doors on half latch 
25. Stuff door cracks with paper 
26. Cover car if locally legal 





YOUR CAR 


It is highly important to have strong, safe, broad-based 


supports to hold your car wheels off the floor and prevent 
accidental tipping if the car is shoved or leaned against 
while in storage. Four units like the one at right can be 


2° MORE 
THAN AXLE 


HEIGHT 


made from 2" by 10" planks, screwed, bolted, or nailed with 
20-penny nails. They need not be fancy but must be tough. 
Place blocks before and behind one of the tires of the car 
as you hand-jack each wheel. On the last wheel to be jacked, 
use extra caution against upsetting the balance. The jacking- 
up process is the last step before covering the car body. 
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USEFUL AUTO HINTS 


] NEAT REPAIRS to the fabric finish of doors, 

which usually become worn around the 
inside handles, giving a shabby appearance 
to the car interior, can be made by removing 
the handles and gluing squares of artificial 
leather over the worn portion of the panel. 
The top should run up under the window 
molding, and identical patches on each door 
give a tailored effect.-R.W.K. 


2 SPRING TENSION, which can be felt at the 

foot accelerator when your car reaches 
40 miles an hour, will help you keep your 
speed down to an economical level. The 
spring is loosely connected as shown, and ad- 
justed by experiment to take effect when car 
speed reaches 40. It will not hamper the use 
of full throttle on hills.—-H.F.H. 


3 TIRES STUCK TO RIMS can often be freed with 

little effort by the simple expedient of 
placing the wheel on the ground under a 
bumper and using the car jack to force the 
bead from the rim. Center the jack under 
the bumper to take advantage of as much 
car weight as possible.—J.P.L.P. 


4 SQUEAKY STEERING-WHEEL SPOKES are a dis- 


tracting annoyance and sometimes diffi- 
cult to get rid of. An unusually effective 
remedy is obtained by rubbing hydraulic- 
brake fluid on the junction of the spokes 
and the plastic wheel itself, both at the 
hub and the rim. Wipe the fluid off again 
with a clean cloth.—J.R. 




















WHEN THROTTLE IS 
OPENED TO 40 MPH., 
SPRING’S TENSION CAN BE 
FELT AT ACCELERATOR 
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FOR BETTER MOTORING 











AMMETER 
3-VOLT 
LAMPS 
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SWITCH 
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5 WHEEL BLOCKS to prevent the car from roll- 
ing backward or forward off its jack 
while a tire is being changed are handy to 
most motorists without their realizing it. 
Such blocks are afforded by the removable 
hub caps which the majority of cars have. 
Use one from the wheel that is to be changed 
and which must be removed anyway. Take 
the other from the opposite wheel. One before 
and one behind this wheel will prevent the 
car from rolling in either direction.-L.R. 


6 A NOVEL WARNING LIGHT that tells a motor- 

ist if his tail light burns out can be rigged 
up with little trouble. Mount a small colored 
lens in your dashboard. Behind this install a 
lamp socket. Connect the socket in series in 
the tail-light circuit. Obtain two three-volt 
bulbs, fitting one into the dash socket, the 
other into the tail light replacing the six- 
volt bulb. If the car has twin tail lights, 
a second, substitute circuit with its own 
pilot lamp must be run from the switch to 
the second tail light.—-H.L.A. 


7 A HANDY ROAD-MAP HOLDER for drivers 

keeps its map ready for study. It consists 
of a cut-down window shade and roller 
mounted on conventional roller brackets at- 
tached to the sun visor either in front of the 
driver as shown or, if preferred, in front of 
the passenger seat. Use small nuts and bolts 
to hold the brackets, and solder the flat 
roller pin to its bracket. Use rubber cement 
to hold maps.—-W.J.P. 


Drawings by 
STEWART ROUSE 





Shink-or AN IDEA! 


lf you would like to let others know 
about your pet auto tip—and get paid 
generously for doing so—just write your 
idea in 100 words or less, draw rough 
sketches, and send them to the Automobile 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 














EMERGENCY 
WHEEL 
SAVES FLAT TIRES 


N EMERGENCY wheel that gets you 

A to a service station despite a flat tire 
has been devised by Nicholas Z. Grasso, 
of Hollis, N. Y. It permits driving with- 
out injuring a flat tire, is usable on front 
or rear wheels, and does not interfere 
with brake action or power 

The wheel is a sturdy metal disk with 
a solid rubber tire. At its center is a 
segment with a square hole, which slides 
on tracks through a limited distance. On 
getting a flat tire, the motorist removes 
the emergency wheel from storage beside 
his spare, removes the hub cap from the 
wheel with the flat, and fits the square 
hole of the disk wheel over a permanent, 
square-ended hub held on the regular Behind this emergency disk wheel is a regular wheel 
wheel by the wheel studs., A special pin with a flat tire. The car will run perfectly on it 
holds the wheel on the hub. As the car 
starts, the first half turn of the eccentri after the emergency wheel becomes a work- 
emergency wheel raises the flat tire, then ing wheel of the car. While the wheel with 
centers the emergency wheel on the hub the flat continues to turn, its tire is held 
and automatically locks it there. There- safely off the pavement. 


How it is used: The thin emergency wheel is removed ... and the hub cap is taken off wheel with the flat. 
from the trunk where it is stored with the spare... Note the square-ended hub held on by wheel studs 


Squeore hole in sliding panel of emergency wheel is ... the car is ready to roll again. First half turn of 
fitted over squcre-ended hub. When locked on... wheel lifts flat and centers emergency wheel (top) 
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Gus... 


figures oul 


a gilhickie 


But, Seriously, He Also Tells 
How Garage Men Can Help 
Win the War by Sending Old 
Valves to Uncle Sam. Just 
Where—and Why—Yow ll 
Find Out From Him 


By MARTIN BUNN 


AUGUST, 1942 


"These old valves have a job to do,"' Gus told 
the doctor. “They've got to help win the war. 
I've just picked them out so they can do it.” 


one afternoon for a chat with his 

friend Gus Wilson, Dr. Marvin 
found him pawing over an accumula- 
tion of old valves that he had spread 
out on his workbench. Gus grinned at 
his visitor, grunted a greeting, and went 
on examining the valves. The doctor 
started doing the same thing. But 
after he had picked up a few valves, 
looked at them, and put them down 
again, he turned to Gus. 

“Why are you fooling with this junk, 
Gus?" he wanted to know. “There 
isn’t a valve here that even you can do 
anything with. Some of them are 
burned, some are badly warped, some 
are hopelessly pitted, and not one of 
them is worth a darn.” 

“Sure I know it, Doc,” Gus agreed 
placidly. “But these old valves have a 
job to do. They've got to help win the 
war.” 

“Huh?” the doctor asked. 

“They've got to help win the war,” 


Sate at the Model Garage late 


125 








Gus repeated. “I've just picked them out 
of my scrap box so that they can do it. You 
remember Harry, don’t you, Doc—our old 
grease monkey? He was with us three 
or four years, and before he went into the 
Army he had developed into the best all- 
around mechanic we've ever had in the shop 

that is, when he didn’t have some girl on 
his mind so bad that he couldn't think of 
anything else. Well, Harry’s a lieutenant in 
the Armored Force now. He's stationed at 
the Armored Force School down at Fort 
Knox, where they teach the boys how to 
keep tanks rolling. I had a letter from him 
this morning—-here it is.” 

Gus fished the letter out of his workbench 
drawer. “It’s mostly about 
some girl down in Louisville he 
thinks he wants to marry,” he 
explained with a grin, “but 
while he was writing it he had 
a lucid interval, and he said 
here it is: ‘We've got some 
swell valve-refacing units here 
at the School, but we can't get 
hold of enough old valves for 
the boys to work on, so they 
have to do their practicing on 
new valves, which is a waste 
of good valves and not nearly 
as good practice. Say, Gus, 
why don't you dig through that 
old junk box under your work- 
bench and pick out all those 
no-good old valves you've been 
hoarding for years and send 
them down here where they'll 
do some good? Any size will 
do. Address them to the Com- 
mandant, Armored Force 
School, Fort Knox, Kentucky, 
and don’t mention my name or 
the General will think I'm try- 
ing to run the School for him. 
You'll have to pay the parcel 
post on them, but that won't 
break you. Say, Gus, I've met a lot of swell 
girls since I've been in the Army, but this 
one 1s ites 

Gus put the letter down. ‘He's off about 
that fool girl again,” he said disgustedly. 
“But that’s a good idea of his about old 
valves. I'm going to pack up all I can find 
and send them down there. I've phoned a 
couple of shops, and they're going to send 
their old valves over to me,’’ Gus told him. 
“We ought to be able to get a boxful to- 
gether. Everyone wants to help, and 

He broke off as a voice said loudly: “Hello, 
there, Gus—-my car ready?” and looking up 
saw Ez Zacharias, his R.F.D. cap on the back 
of his shaggy head, standing in the open 
shop door. 


“All ready, Ez,”’ Gus told him. “It’s on 
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the greasing rack. Wait a minute and I'll 
get it off for you.” 

“Never mind—I'll get it,” Ez said gruffly. 
Gus saw him climb into his car and then 
didn't pay any more attention to him. But 
after half a minute he heard the big post- 
man’s voice raised in wrath. “What the 
heck have you done with this crate?” Ez 
yelled. “It won't start. When I step on 
her all I get is a sputter.... Hey! Come 
on over here! Somethin’s burnin’ under the 
hood! Hurry up!” 

Gus was at the greasing rack in a flash, 
and Dr. Marvin wasn't more than a step 
behind him. They could smell something 
burning, and a faint wisp of blue smoke 


"Very little trouble with them, Doc," Gus said. “But, of course, 
their parts are bound to wear out, same as everything on a car.” 


was spiraling ceilingward from the car's 
front end. Gus jerked up the hood and 
made a swift examination, but he couldn’t 
locate the source of the smoke. 

“Try her again,” he directed. Ez stepped 
on the starter, but the engine wouldn't take 
off. “Pump on the accelerator a few times,” 
Gus told him. Ez pumped. “Now step on 
the starter again,’ Gus said. “No good, 
hey? All right. I think I know what's the 
matter. Release your brakes, Ez. We'll 
push her down to the floor so I can get a 
good look at her.” 

Gus and Dr. Marvin shoved her back, then 
Gus took another look under the hood. 
“Thought so,” ze said after a minute or 
so. “Your automatic choke has gone wrong 
somehow.” He stuck his head under the 
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hood and sniffed. “Yep—that’s where the 
smoke came from. Know anything about 
automatic chokes, Ez?” 

“Who, me?” Ez said defensively. ‘No, 
nothin’ except that if you got one on your 
car you don’t have to pull out the choke to 
get started on a cold mornin’, the way you 
used to.” 

“How about you, Doc?” Gus asked. 

“I'm afraid that I don’t know anything 
more about them than Ez does,” Dr. Marvin 
admitted. 

“Well, you're going to now,” Gus told 
them. “Let’s see, now 

He removed the automatic choke and 
started to disassemble it. “There are four 
or five different makes of automatic chokes 
in common use,” he said, “and each one 
works a little differently from the others, 
although the idea of them all is the same— 
to supply the engine with a rich mixture for 
starting, and then to automatically lean the 
mixture as the engine gets warmed up. On 
this particular model the choke is worked 
by an electromagnet that is connected with 
the battery when the starter is on. The 
device has a coil made of enamel-insulated 
wire and is inclosed in this metal shield. 
Let’s see, now—yes, here it is!” 

Gus pointed to a small piece of fiber that 
extended from the shield. The fiber had 
broken, and a sizable piece of it was missing. 
“This is the cause of the trouble, of course 

this broken fiber,” Gus told them. “The 
fiber insulates the enameled wires from the 
metal shield. When that piece of fiber 
broke off the wire came in contact with the 
metal, shorted, and burned through. That’s 
where the smoke came from.” 

“Yeah?” Ez said disinterestedly. ‘Well 
—so what? What I want is to get home to 
my supper—lI’m hungrier than a bear. How 
long is it goin’ to take you to fix this-here 
gilhickie so my car'll start? That’s what 
I want to know.” 

“Ten minutes—maybe only nine if 
you don’t pester me too much while I’m 
doing it,’ Gus told 
him. He went over 
to his workbench, 
rummaged through 
one of its drawers, 
and came back with 
a short length of 
tubular insulation. 
Unwrapping a turn 
of wire from the 
magnet, he slipped 
the insulation over 
it, and then con- 
nected the wire to 
the lead from the 
starter. Then he 
replaced the choke en 


accelerator it 


carburetor 
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GUS SAYS: 


Don‘t keep gunning your engine 


while waiting for 
Each time you step on the foot of 
shoots 
thimbleful of extra gas into the 
to prevent misfiring. 
So you'll save a lot of gas by 
not doing a jig on the pedal. 


on the carburetor. ‘‘Try her now,” he said. 

Ez stepped on the starter. The engine 
took off instantly and ran smoothly. Gus 
closed the hood, and pointed to the door. 
“On your way!” he said. 

“How about the automatic choke on my 
car—does it work the same way as the one 
on Ez’s?” Dr. Marvin asked after the grin- 
ning postman had driven out of the shop. 

Gus scratched his ear as he did a little 
thinking. “No,” he said after a few sec- 
onds, ‘it doesn’t. The one on your car has 
a thermostatic spring that holds a piston 
at the top of its travel as long as the en- 
gine is cold. That keeps the choke valve 
closed and supplies the engine with a rich 
mixture for starting. Slots in the choke 
piston allow the vacuum of the intake mani- 
fold to draw air from near the exhaust man- 
ifold into the intake manifold. As the air 
grows warm, it heats the thermostatic 
spring. That decreases the spring’s ten- 
sion and gradually opens the choke and 
leans the mixture. That’s a sort of rough 
blueprint, Doc, but maybe it'll give you an 
idea of how your choke works.” 

Dr. Marvin nodded. “It does,” he said. 
“Do you have much trouble with these au- 
tomatic chokes, Gus?” 

“Very little trouble with them, Doc,” Gus 
said. “They’re pretty foolproof. But, of 
course, their parts are bound to wear out 
sooner or later, same as almost everything 
else on a car. 

“The trouble I've run into most often is 
the choke’s air-cleaner screen being badly 
clogged up with dirt. When that happens 
the flow of warm air from the manifold is 
cut down and the choke doesn’t open fully. 
A tip-off on this condition is a sort of lop- 
ing idle with a warm engine. That’s easy 
enough to fix. All you have to do is wash 
the screen with gasoline and then blow it 
out with compressed air. That should be 
done every 5,000 miles or so. 

“Air leaks cause grief now and then, 
and sometimes the cause isn’t easy to 
find. Sometimes you 
run into a leak in 
the choke _ suction- 
tube gasket, which 
decreases the action 
of the manifold vac- 
uum on the choke 
piston. The result 
that is that the 
choke doesn’t open 
all the way when the 
engine is running at 
low speeds, and gas- 
oline is wasted. A 
new gasket is the 
only answer. (Con- 
tinued on page 207) 


traffic lights. 


about a 
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Lights! Camera! Action! Actors in place, filming begins under the guidance of the director. This amo- 
teur movie club's backstage personnel looks after details with the same care used on professional lots 
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HOW TO MAKE 


vilian-Defense 
Movies 


By Andrew R. Boone 


coast can now turn their talents and 
equipment to the important task of shooting 
civilian-defense films. There is a widespread 
need for these pictures. They serve two pur- 
they boost morale at a time when 


Ie com 44 movie makers from coast to 


poses: 


TIPS ON SHOOTING 
DEFENSE MOVIES 


Check facts carefully to make your 
picture authentic. 
Shoot only with official help. 
Have enough money available to in- 
ion. 


sure 

A ictures are tech- 
eS pas ser to of re 

Use local people both behind and in 
front of the camera. 

Forget individual credit; this is a de- 
fense activity. 

Give everybody in the club a job. 

Fix a schedule; then stick to it. 

Show the pictures in schools, churches, 
and theaters often enough to give 
everyone a chance to see them. 


Before making any scenes of 
handling an actual thermite 
bomb, director and actress 
go over the script with a 
city fireman and an expert 
representative of the local 


Office of Civilian Defense 


en 
WHAT YOU CAN 
SSS 
A A 
DO FOR VICTORY 
eg 
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most of our activities are turned toward 
production and training for war, and they 
instruct civilians in activities that will help 
preserve property and save lives. 

In nearly every community one or more 
organizations are working in the defense 
program. Your local organizations are a 
natural source of ideas for pictures. Fed- 
eral authorities also have provided instruc- 
tion on various subjects, from the fighting 
of incendiary bombs to the duties of air-raid 
wardens. Both sources may be tapped in the 
creation of interesting and instructive films. 

A word of warning here will prevent dis- 
appointment later. Instructional films should 
be attempted only with the approval of na- 
tional, state, and local authorities. These peo- 
ple know what types of pictures are needed, 
what you should and should not show, and 
how your subject should be presented. 

A concrete and valuable suggestion on 
this last phase of your problem is made by 
Warren Scott, director of the school of cine- 
matography at the University of Southern 
California, who recently completed two edu- 
cational features with Federal sanction. 

“It’s a good idea,” he says, “to try the 
newsreel approach—and a _ well-organized 
club is just the sort of group to do that. 
Start by creating a production committee. 
Each member will contact one civilian- 
defense organization regularly and learn 
what has been done that might make a pic- 
ture. Following these reports, production 
units of two or three persons will visit the 
various groups, each unit shooting one phase 
of the ‘newsreel’ issue. Finally, a board of 
editors will cut and assemble the scenes.”’ 
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For sequences showing an actress chopping a hole through a roof to get at an attic blaze, club members 
built this set, which consists simply of a box. The cameras shoot from several angles simultaneously 


Nor is such a program to be thought of as 
a formidable job. It can be fun, and the re- 
sulting films will be interesting not only 
now, but long after the war has ended. You 
are really recording local history on cellu- 
loid. Perhaps a single scene will commemo- 
rate the salvage drive this month, and an- 
other the fire-prevention campaign. AS a 
climax, you might devote 4 or 5 minutes of 
the film's running time to the “best job” of 
the month. Maybe this time it is the wom- 
en's ambulance service; next month it may 
be the Boy Scouts’ wastepaper drive. But 
don't make the mistake of awarding honors 
to the same group twice in succession. 

Get everyone in the club working on this 
program. If all are planning and working 
and shooting, your group is more likely to 
cover all worth-while subjects adequately. 
There are plenty of subjects to keep every- 
body busy—simply work with the fire and 
police chiefs of your town, get the necessary 
permits from any military organizations in 
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the neighborhood—-and shoot. However, be 
sure you don't film anything of a vital mili- 
tary nature. 

It makes no difference whether you shoot 
on 16-mm. or 8-mm. film, or with or without 
sound. Color, properly exposed, will of 
course give a more pleasing and true-to-life 
picture. Normally, 600° are adequate for 
16-mm. and 400’ for 8-mm. reels. The pic- 
tures may be shown in lodges, schools, 
churches, and theaters. If you do not wish 
to pay the price of sound recording, why not 
try the method evolved by Raymond Cowley, 
a teacher in Phoenix, Ariz.? Each week, 
Cowley shows at a Phoenix theater a 400’ 
16-mm. newsreel of local events. As his 
16-mm. projector throws the picture on the 
screen, he delivers his narration in person 
into the public-address system. 

Maintain the prestige of your club by 
making films at regular intervals. You'll 
have far more fun and contribute more to 
your own community's welfare if you pre- 
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sent the story of home-town activities in- 
stead of going far afield. Whether you shoot 
newsreels dealing with several subjects, or 
feature films covering only one subject each, 


make them strictly local productions—that 
is, use home-town actors or civilian-defense 
workers, and co-operate with defense agen- 
cies such as army posts, the police and fire 
departments, the Red Cross, and other 
groups engaged in protecting your lives, 
health, and property. 

Make your pictures for the folks in your 
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With a fire-prevention expert guiding every step, re- 
hearsals are held. Precautions must be taken not 
to damage the building badly or injure the actress 


Then the fireman moves swiftly, touching a match to 
a curtain to add realism. Another fireman stands 
by with an extinguisher to help should he be needed 


mm 


own community; don’t expect your films to 
tour the nation as epic contributions to de- 
fense. Uncle Sam will soon be distributing 
professionally made pictures dealing with 
subjects the Office of Civilian Defense thinks 
everyone should see. 

One of the first amateur-made defense 
films was completed recently by the alert 
Cinema Club of Long Beach, Calif. Its film 
shows how to combat incendiary bombs. 

To begin, President Robin Hadley ap- 
pointed a special committee to guide the 







Ready to begin the scene, the fire-department 
expert ignites the bomb, using a slow-burning 
fuse. Only a fireman should tackle this job 


And here is the actual scene as it is filmed. 
Having been expertly coached, the actress puts 
sand on the bomb, using a long-handled shovel 














club's defense activities. This committee 
contacted both local and regional defense 
authorities to determine what type of pic- 
ture would best serve that locality. Because 
Long Beach lies within a “combat zone,” it 
was decided that the fighting of incendiary 
bombs would be a desirable subject 

Next, the committee won the approval of 
the local defense council. The fire depart- 
ment checked the script, provided a con- 
demned bungalow where the fire scenes 
might be filmed, supplied magnesium, ther- 
mite, a dummy bomb and a real one, a 
pumper to stand by while fire sequences 
were shot, and the chief of the fire-preven- 
tion bureau to give expert instruction 

Three were arranged. These were 
the interior of a downtown beauty parlor, a 
specially constructed roof and attic, and the 
Club members built the 


‘sets” 


condemned house. 
attic’ on a vacant lot 

With club equipment pooled, the members 
swung into action, completing the picture 
on 16-mm. Kodachrome in three week ends. 
The production required) 65 scenes on 600’ 
of film, and was released both silent and 
with offstage narration. To provide for 
sound, it was shot at a speed of 24 frames 
a second 

The picture provides a fine example of 
how any defense subject may be treated. It 
opens with a burning title superimposed on 
an incendiary bomb. From this, the view- 
point shifts to the beauty-~ parlor, where 
several women are talking about fire bombs. 


How big are they? You 
Such are the 
A fire in- 
overhears 


“What can I do? 
don't know what to believe.”’ 
remarks that fly back and forth. 
spector, approaching the desk, 
the group and offers to explain. 

“You can extinguish incendiary fires, if 
you will act quickly and intelligently,” he 
says, “but you'll have to be your own fire 
fighters." As he talks, background shots 
showing fire-department activities flash 
past, illustrating the reasons why house- 
holders must fight blazes themselves. 

The camera viewpoint moves to a small 
home. A young housewife hears a bomb 
plunge through her roof. She rushes out- 
doors, starts up a ladder trailing a garden 
hose. The inspector's voice cuts in: “Re- 
member your hatchet, and use a fine spray.” 
As she proceeds, he continues the back- 
ground warnings, correcting false moves, 
until she completes the task of extinguish- 
ing the roof and attic fires, and returns to 
the room below, where she puts out flames 
licking at curtains and furniture. 

Close-ups showing her on the roof were 
filmed on the small set. Smoke pouring 
through the roof from oil-soaked rags made 
these sequences look real. For the ladder- 
climbing and inside scenes, the shooting was 
done in the condemned bungalow. 

Making the nation safe against all our 
enemies, within and without, is, of course, 
the object of defense pictures. By learning 
to make good defense films, you can help 
on both counts. 


Adjustable Trimming-Board Guide Can Be Set at Any Angle 


A PIECE of hard composition 
board and a slotted strip of either 
metal or the same material will 
serve as an adjustable guide and 
gauge on a trimming board. Prints 
can be cut to uniform sizes or 
trimmed at any angle. Fasten the 
strip by substituting a longer screw 
for one of those holding the mea- 
suring rule Drill a hole in the 
square piece near one edge, coun- 
tersink the head of a bolt from the 
underside, and attach to the strip 
with a wing nut K. M. 











Photo Mounts Readily Made 


with 


Cardboard Cutter 


MAT-BOARD mounts for photos can be 


cut with ei 


ther a right-angle or a bev- 


eled edge by means of the new device 


illustrated. 


A compass-leg attachment 


enables it to cut out circles from 1” to 
14” in diameter (or up to 36” with the 
use of an extra 18” leg). Without the 


leg in plac 


e, the tool will cut along a 


straight line to make square or rec- 
tangular openings. Although designed 
for cardboard mats, it is also a handy 
tool for linoleum and gasket material. 
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Water 


Pyro 


Borax 





Elon or metol om 
Sodium bisulphite | a 


Sodium sulphite 


Hydroquinone 


Sodium carbonate 


Kodalk 


Potassium bromide 


Cold water to mak¢ 
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ELOPERS PART 1 [| PHOTOGRAPHY ] 


| i] ” 45 
p-72 |\DK-50| D-l | | 125 | sot. Sol 2 Sol.3 


| | P | 
(125° F.) 16 oz. | 64 OZ. 16 oz. 24 oz. 
45 gr. |145 er. 15 gr. 45 gr. 


Y 3% 
1% oz.| 402. 6 OZ. 


175 gr. . | 130 gr. 


214 oz. 365 gr 


1 oz. 
145 er. 





45 gr. 
29 gr. | 73 gr. 7% gr. | 30 gr. 16 gr. 
32 oz. | 32.02 32 oz. 


27 er. 
9 » + 
32 oz. | 1 gal. 32 oz. 32 oz. 32 oz. 
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DEVELOPERS, PART 2 


D-72 is a universal develo 
part water 
parts water 
parts water; develop 114 minutes at 65 deg. F — a a 


[ PHOTOGRAPHY ] 


per for film and paper. For filr ' 

Seat aes or film or n, use one part stock s 

one Pp five minutes at 65 deg K For contact pape _ ~ = solution, one 
lop 45 seconds at 65 deg. F. For bromide Se one part stock, two 


1K-5 - : 
i a 50 — normal contrast film devel 
olutio and one part water use on . oer 
full strength I . e part stock 


oper For tank development 
F. For tray deve lopment, use 


~ ; develop nine minutes at 65 deg 
develop five minutes at 65 deg. F. 5 deg 
D-11 is a strong ' 
= ‘ tro contrast process devel a, 
65 deg. F The rr¢ = eveloper Use full strength ¢ ‘ . 
. When great contrast is not desir¢ d, dilute developer with pom dente ol wn = 
” a: amount of water 
‘ormula 17 is a fine-grz ras ts ’ . . 
5 minutes at 65 deg 3 tin borax tank de veloper. Use full strength and deve lop from 10 
im metal: : tain a greater variation in deve loping t ym to 
1etaborate for the 45 grains borax. & time, substitute 30 


Formula 125 is ; 

“9 is a developer for bromide ps 

‘ sw » I omide aper. ) 6 one ‘ 

parts water and develop from 1 to 2 mee or 70 tut x ne part stock solution with two 
Formula 45 is a t} Novi 

whey ‘ 2 18 a three-solution pyro d ] " : 

solutions 1. 2 a2 , Py ev,loper. For tank developm: ° 

tray developn -_ = hye add = ve n parts water; develop 9 to pee u 4. me pert on h of 

. m se one p each of soluti ) : 2 minutes at 65 deg wd 

6 to 8 minutes at 65 deg ei il ach of lutions 1, 2, and 3 and seven parts mth ms iota 


I > devel pn S QZlv f t mitt t , 
i" 0 en Tre : en are for n I tat I ind w I 
. : ~ ermitt E ité oO P ill , 
constant itat » ut in half for 


POPULAR SCIENCE MONTHLY SHOP DATA 











Two enlargers, one for 
miniature-camera film 
ore provided by the 
apartment mancgement 


Stainless metal sinks for 
mixing and washing ore 
large enough for sev- 
eral picture 
use st the 


fans to 


same time 


Expert instruction is also 
available for all who 
wish it. Here a group 
of tenants learns to 
poper negoat ves 


m ake 


Arariment-House Photographers 


USE COMMUNITY DARKROOMS 


AMATEUR phot 


ipartments often 


graphers living in small 
find it difficult to do their 


own devel ping and printing because of the 


inconvenience it causes other members of 
the family if either the kitchen or the bath- 
room 18 pressed into service as an impro- 
vised darkroom. Apartment tenants in large 
buildings are 
problem by 


sometimes able to solve their 
prevailing upon the manage- 
ment to install community darkrooms 

The darkrooms illustrated are representa- 
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tive of those in sixteen large apartment 
buildings on Park Avenue, New York. 
They are equipped with enlargers, printing 
boxes, stainless metal sinks, and ventilating 
systems. Tenants may use them by appoint- 
ment free of charge, and are required to sup- 
ply only their own film, paper and chemicals 
The real-estate firm which manages this 
group of apartments also made a special ar- 
rangement with a school of photography to 
provide instruction for those who desire it. 


POPULAR SCIENCE 





KODA 





NEW KODACOLOR EXPOSURE GUIDES on handy 
pocket-size cards can be obtained for calcu- 
lating instantly the correct exposure for ei- 
ther outdoor or indoor picture making. The 
outdoor guide, shown below, gives full data 
for various daylight conditions from bright 
sun to open shade, and shutter speeds from 
1/400 to 1 second. An arrow designating the 
type of subject—dark, 
medium, or light—is 
simply set for thelight 
prevailing, and the se- 
lected shutter speed at 
another point on the 
cardboard turntable 
will fall on the recem- 
mended stop opening. 
The indoor guide op- 
erates on the same 
principle, giving in- 
stant exposure calcu- 
lations for both flash 
shots and for flood- 
lighting setups. 


coLor EXPOSURE Gulbe 


AUGUST, 1942 


ELECTRIC DARKROOM TIMERS—one that signals 
with a buzzer at a predetermined interval 
for developing film or paper and another 
that automatically shuts off the exposure 
lamp at its dial setting—are now available 
for the amateur photographer who does his 
own processing. The luminous safelight dial 
of the former is marked in half-minute in- 
tervals up to 30 minutes; a dial on the latter 
for printing and enlarging control of lamps 
of 1,000 watts or less is marked in seconds 
up to 100. Push-button control conveniently 
located on the top of each case starts off the 
timing hand. When the preset interval has 
been reached and the signal or light switch 
set off, the hand returns automatically to 
the zero point. The same interval may be 
repeated without resetting. A third timer 
(not illustrated), which is marked in 15- 
second intervals up to 10 minutes, is de- 
signed for use in processing X-ray film and 
operates on the same push-button principle. 
All operate on 60-cycle 105-120 volt current. 


ALBUMS WITH A MILITARY NOTE are among 
those in a new series. The one shown above 
measures 4” by 6” and has ten dark blue 
leaves for a total of 20 large prints. Others 
include folders and pocket cases for Mini- 
colors and transparencies, and hold one to 
three prints to a leaf. One model with wire 
binding and snap-button flap provides per- 
manent mounting. For other pictures, al- 
bums range in size to 7%” by 9%”. 
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CUTTING FLUIDS HELP TO SWELL THE 
TIDE OF WAR PRODUCTION AND MAKE 
VALUABLE TOOLS LAST LONGER. IN THIS 
EIGHT-SPINDLE DRILLING AND TAPPING 
MACHINE, SOAP WATER FLOODS THE WORK 


Machining high-speed steel on a 
turret lathe in the cellar shop 
of W. D. Read. A sulphurized 
cutting oil floods work and tool 
from a pipe with swivel joints 
and is recirculated by a pump 


Cutting Compounds 
and Lubricants 


SPEED SMALL-SHOP 
WAR WORK 


By WALTER E. BURTON 


ACHINE-SHOP operators turning to war pro- 
duction have found themselves faced with new 
and stubborn problems in working the incredibly 

tough, tool-resistant modern alloys specified for Army 
and Navy equipment. Those problems are solved by 
the use of fluids fed to the point of contact between tool 
and work. Not only do these prolong the life of cutting 
edges, but they make possible better work in shorter 
time. Often, as in the case of J. E. Flaker, operator 
of a shop in a small Ohio town, the proper coolant or 
cutting oil] makes the difference between success and 
failure on a job. 

Accustomed to machining steel, Flaker got an order 
for cutting double Acme threads on 4%” and %” Monel- 
metal stems for ships’ valves. As it was too small to 
warrant making special dies, he decided to chase the 
threads on a lathe. Then his troubles began. 

He ruined the first half-dozen stems because the *ool 
chewed the metal. He tried all the cutting compounds 
in his shop without success, and then started mixing 
them. At last he found a way to machine the stems at 
the rate of one an hour. What solved the problem was 
a cutting fluid consisting of 2 parts lard-oil blend, 1 














This discharge nozzle con be made in any length 


part kerosene, and 1 part sulphurized thread- 
ing oil, applied generously with @ brush. 
The lard-oil blend was 20 percent pure lard 
oil and 80 percent mineral oil of 200 at 100 
Saybolt viscosity. The threading tool was 
finish-ground on a 240-grit wheel, and then 
honed on an Arkansas stone. 

‘With the tool sharpened that way,” Flak- 
er said afterward, “and with plenty of the 
cutting compound, I whisked out mirror- 
like threads I could see myself in.”’ 

Another suitable compound for the job 
might be a sulphurized ‘mineral cutting oil 
containing fat, thinned with 2 percent (by 
volume) of kerosene. 

The same shop had trouble in machining 
soft boiler-plate steel smoothly, till Flaker 
worked out a cutting compound consisting 


of 1 part cottonseed oil and 9 parts lara oil. 
This mixture, he says, is suitable for any 
tool that cuts with a sweeping action. 

The owner of an Akron, Ohio, basement 
shop from which have poured thousands of 
rotary files, countersinks, and other small 
tools used in aircraft production, for some 
time fought a losing battle with 6-6-2 high- 
speed steel. Rods ranging up to %” in 
diameter had to be turned to form, threaded, 
and cut off in a small turret lathe. A hard- 
ened steel bushing used to guide the rods 
was one point of difficulty. Despite the use 
of a cooling emulsion of soluble oil in water, 
wherever the rods were a bit oversize, they 
would gall in the bushing. Furthermore, the 
threading tap would not stand up. 

A solution of yellow soap in water reduced 
the bushing trouble, but a 4”-28 tap would 
still survive no more than a dozen cuts. The 
operator turned back to the emulsion, add- 
ing some lubricating oil, but results were 
still disappointing. Then he introduced 
some colloidal graphite, and an immediate 
improvement in the turning operations re- 
sulted. Tapping, however, still gave trouble. 

This determined machinist next tried sul- 
phurized cutting oils. The tapping and 
bushing-gall troubles vanished, but the cut- 
ting edges of the tools began to glaze. At 
this point he knew how to turn, thread, and 
cut off the steel perfectly, but he couldn't 
do them all with the same cutting com- 
pound. Finally he told his troubles to the 
manufacturers of the sulphurized oil that 
had come nearest to turning the trick. A 
chemist visited his shop, studied the opera- 
tion, and worked out a blend that included 
all the good points of the various compounds 





CUTTING COMPOUNDS—GENERAL 


[SHOP PRACTICE] 





Material Peotone. Turning. 


General Grinding 


Grinding Threads Threadir Kourting 





Same as for 


m and 


Kerosene alone or 


Cutting oi) plus 


Same as for 


drilling drilling 


kerosene as for 
drilling 


with mineral oil 


Nonstaining fatty 


Same as for Same as for 
sulphurized oil 


drilling drilling 


Same as for 
drilling 
Emulsion, 1:30 
Special grinding- 
il emulsion 
Emulsion, 1:30 Sulphurized oil 
containing fat 
Same as for 
drilling 


Same as for 
drilling 
Same as for 
drilling 


Dr 

Weak emulsion 
Lard oi] and kerosene 

equal parts 
Special cutting oils 
Lubricants suggested 

for aluminum 
s kerosene and pure lard oil 
Emulsion, 1:30 
Special grinding 

emulsion 


ompound containing water 
Sulphurized oi) 
containing fat 


Never use any 
Sulphurized 11 
contal @ fat 


Sulphurized 
cutting oil 
Special threading 
oil 
Sulphurized 
cutting oil 
Special threading 
oil 


Sulphurized oi) 


Sulphurized o:) 
containing fat 


containing 


Emulsion, 1:30 
Special grinding 
emulsion 


out fat 


cutting oll for reaming carbon steel, as well as the 


SHOP DATA 


may be used for « and sulphurized 
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tried. This miracle-working 
oil makes it possible to ma- 
chine high-speed steel at an 
unbelievable rate. It is fair- 
ly clear, and contains chlo- 
rine and sulphur. The manu- 
facturers have made it a 
standard item. 

A tour of small shops en- 
gaged in general tool mak- 
ing and machining, and in 
bits-and-pieces production, 
revealed some curious atti- 
tudes toward lubricants and 
cutting fluids. In one a man 
was drilling 14,” holes 2” deep 
in the ends of steel bars. He 
first drilled 1” of the hole dry; 
then lifted the bit, squirted a 
little oil into the hole, and 
drilled the remaining 1”. Why 
he did not use oil for the first 
inch is a mystery. 

At several shops the view 
on cutting compounds was: 
“We don’t have enough work 
to bother with such stuff. 
Sometimes we use oil in drill- 
ing, but not for much else.”’ 

Judging by such remarks, 
it would seem safe to say that 
scores of shops are wearing 
out tools, wasting time, and 
turning out inferior work be- 
cause they don’t use any cut- 
ting oils or coolants. Cut- 
ting compounds show to best 
advantage in high-speed pro- 
duction machining, but even 


Set up for light milling, this drill press gets its lubrication 
through a drop oiling arrangement consisting of a small coffee 
can with a petcock and copper tubing soldered to the bottom. 
Such a system is suitable for shallow cuts at relatively low 
speed. It may be used also on a lathe or for oiling bearings 





Bearing or Friction Surface 
Grinder bearings 


Shop-machine and bronze 
motor bearings 


Large ball bearings, roller 
bearings 


Small grease-packed ball 
bearings* 


Large grease-packed ball 
bearings* 


screws 


Viscosity System 





BEARING LUBRICANTS [ SHOP PRACTICE ] 


Gear boxes and sliding bearings 


Small and medium ball bearings 


Uninclosed gears; racks, worms 


NOTE: ‘‘100 Saybolt at 100'' means ‘‘100 seconds Saybolt at 100 degrees Fahrenheit,” in Saybolt Universal 


*For grease-packed bearings, use grease recommended by maker of bearing or machine whenever possible 
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Speed Oil Viscosity 


Very high 100 Saybolt at 100 
10W motor oil 


Medium and high 150 Saybolt at 100 

Medium and slow 200 Saybolt at 100 
20W motor oil 
150 to 200 Saybolt at 100 
200 to 300 Saybolt at 100 
Very soft, oily cup grease 
Special ball-bearing grease 
Soft, oily cup grease 
Special ball-bearing grease 
Mineral gear lubricant (about 
1,000 Saybolt at 210) 
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Hand threading is made easier and tools will lost 
longer if a little sulphurized cutting oil or spe- 
cial thread-cutting oil is applied with a can or 
brush. Lubricants help in the simplest operations 


Cutting compounds squirted on from a can often 
ore adequate when threading in a loathe, for this 
is a relotively slow-speed, light-cut operation. 
The threads will be smoother than those cut dry 
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the simplest cutting operation on most met- 
als can be improved by either a squirt or a 
flood of oil or by a stream of coolant. You 
can prove this to yourself easily. Drill two 
holes with a No. 7 bit through a piece of 
steel ',” thick. With a ',”-20 tap, thread 
one of them dry. Now, if you didn’t break 
the tap in the first test, put a few drops of 
sulphurized cutting oil on it, and thread the 
second hole. The difference will astonish 
you. Special threading oils are now made 
by a number of manufacturers, but sul- 
phurized cutting oils are excellent for most 
hand and machine tapping. 

Attempts to drill Monel metal dry usually 
result either in quickly rounding the point 
of the drill or in burning it. Kerosene is 
often used as a drilling compound, but a 
sulphurized cutting oil, either straight or 
thinned with a little kerosene, makes the 
chips curl out more readily. 

Sometimes the problem is one of cost 
rather than of machining. A small Ohio 
shop got a job turning wide, deep grooves 
in 4” steel stock that had been compacted 
by hammering into rough cylinders. The 
lathe tool, bathed by a stream of commercial 
nonsoluble cutting oil, was taking a fairly 
heavy cut at low speed, and turning out 
long, ribbonlike chips with ease. 

“But it costs too much,” the shop owner 
complained. “I lose four or five gallons of 
oil a day because it clings to the chips.” 

A fairly rich emulsion of 1 part soluble 
oil to 15 parts water, directed in a generous 
stream so that much of it struck the back 
of the chip, cooling and shrinking it to make 
it curl freely away from the cutting edge, 
solved this man’s cost problem. 

Confusion often results because for one 
job there may be several cutting compounds 
that work perfectly, while for another there 
may be only one—and that hard to find. 
Frequently a lubricating engineer can point 
out the right one. However, few shops can 
keep such an expert on hand, and the ma- 
chinist may have to rely on experience or 
trial and error when the work sheet is 
marked “rush.” With experience, he can 
often select wisely, and initial failure should 
not discourage him. 

A coolant is essentially plain water with 
a soluble oil or something else added to 
prevent corrosion. It washes chips away 
from the cutting edge, keeps the latter cool, 
and prevents distortion of the work from 
overheating. A nonsoluble cutting oil has 
some cooling action, but its chief functions 
are to keep chips from sticking to the tool 


Colloidal graphite mixed with oil is brushed on 
the dovetail slide of a lathe carriage to reduce 
chotter. Graphite is commonly used in new and 
refitted bearings during the running-in period 





edge, reduce friction, improve the finish, 
and make heavier cuts possible. Soluble oil 
added to water makes an emulsion, gener- 
ally valuable when the temperatures de- 
veloped are too high for the use of an un- 
diluted oil. 

One shop has been using soda water for 
12 years as a coolant for milling and grind- 
ing high-speed steel because some soluble- 
oil emulsion once tried produced a gummy 
deposit. Soda solution is an old-time cool- 
ant, the soda acting to prevent rusting. It 
is not, however, easy on the hands, and it 
provides no lubrication to prolong tool life. 
Like soda water, lard oil, another cutting 
compound used for years, is also giving way 
to cutting oils and emulsions. The soda 
user might speed production and double or 
triple the life of milling cutters by switching 
to an oil or emulsion—one that doesn’t gum. 
One of the new soluble grinding oils prob- 
ably would improve the finish of his work 
and make wheel dressings necessary less 
often. 

Another shop, starting work on stainless- 
steel parts, ran into trouble with thread 
milling; the cutter simply chewed the stock. 
All the cutting compounds in the shop were 
tried without success. A visiting steel sales- 
man suggested that a certain brand of 
thread-cutting oil be tried. The shop own- 
er, in desperation, ordered a 5-gal. drum. 
That oil turned out to be just what was re- 
quired. 

This incident illustrates a fact worth re- 
membering, namely that a particular prob- 
lem may be solved only by a particular 
brand of oil. Manufacturers’ formulas dif- 
fer considerably even for oils that apparent- 
ly are identical. 


For the machinist who wants to see what 
he is doing, or when maintenance of close 
tolerances requires careful watch of the ac- 
tion of a tool, a transparent cutting oil has 
been developed. Print can be read through 
a 1” thick stream of it. 

Bearing oils and greases are as vital to 
successful and economical shop operation 
and the preservation of shop equipment as 
are cutting compounds and coolants. Most 
requirements for bearing lubrication can 
be met by three viscosities of machine oil 
and two grades of cup or ball-bearing 
grease. Machine oil is cheaper than com- 
parable grades of automobile motor oil, but 
many shop owners think motor oil is better. 
In one three-man shop, the standard bear- 
ing lubricant for years has been oil drained 
from crankcases. It is placed in a container 
and left undisturbed for 12 months or more; 
then the clear top portion is decanted, leav- 
ing impurities behind. Sometimes a small 
amount of penetrating oil is added to in- 
crease penetration into small-clearance 
bearings. 

Colloidal graphite has earned a place in 
many shops. In one, the addition of graph- 
ite to oil in a multiple-spindle gear box 
lowered the temperature 15 degrees in an 
hour, reduced current input from 7 to 6 
amperes in a few minutes, and stopped froth- 
ing of the oil instantly. A mixture of graph- 
ite and a little lubricating oil, brushed 
on ways, gibs, and other bearing surfaces, 
reduces chatter caused by momentary break- 
down of oil films. Graphite is commonly 
used in new and refitted bearings during the 
running-in period, on gears and in bearing 
grease, and in new machines to reduce static 
or starting friction. 





High Speed 


Heavy cut | Emulsion, 1:20 to 1:30* 





Light cut Emulsion, 1:30 

in milling threads: 

rich emulsion, 1:5 to 1:10 
Sulphurized oil 


results are desired 





CUTTING COMPOUNDS—STEEL 


When good finish is desired, as 


*Emulsions are made by mixing soluble oil and water, preferably distilled water or condensate when very best 
The ratio 1:20" means “1 part oil to 20 parts water 


NOTE: The above are general recommendations only. Special alloy steeis may require other compounds or 
lends 
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Low Speed 


Cutting oil containing sulphur- 


ized fats 


Fairly rich emulsion such as 1:15 


Machine dry 
Lean emulsion 
Any cutting oil 














Wastepaper Neatly Bundled 
in Packing-Box Baler 


wastepaper 
yp 65, Union, 


handling 
y Scouts of Tro 


TO SIMPLIFY the 
collected, the Bx 
N. J a simple box baler that makes 
neat, tight even when collections 

onsist largely of small scraps, circulars, 
and the like 

strongly built box will do, but one 
that is deep in proportion to its width is 
preferable. Holes are drilled in both sides as 
shown in the drawing, and the baling cord 
is drawn through the bottom ones, secured 
with two broomstick, and tied 
through the top ones 

A layer of newspapers or large sheets of 
cardboard is first deposited, followed by 
some smaller scrap. On top of this, a tamp- 
ing board 2” shorter and narrower than the 
box is laid. The packer stands on this to 
compress the paper. Repeat until the box is 
full, then place on top another layer of large 
pieces, pull the broomsticks out of the loops, 
and compress the paper enough to push the 


pullt 


bundles 


bags, 


Any 


pieces ot! 

















USE SIMILAR 


BOX 14. «24 x26 STICK ON OTHER SIDE 


MAKES 50-LB. GALE 


sticks through the holes A or B. Pull the 
cords taut and tie them. The broomsticks 
can then be pulled out and the bale removed. 
A third cord can then be tied lengthwise. 
Mounted on wheels, the baler serves as a 
collection wagon.—-HERMAN A. BISTRITZ. 


Easily Applied Finishes Make New Fixtures from Old 


OFTEN it may be found possible to get 
double or triple service from electrical 
items such as sockets, switch plates, 
shade brackets, and similar accessories, 
which were formerly replaced. One 
way, if the mechanism is still good, is 
to recondition old fixtures with modern 
lacquers or enamels. Crackle or crinkle 
lacquer is particularly effective. If it is 
to be baked in an oven, remove all wir- 
ing, insulating material, and other parts 
that might be damaged by heat. Brass 
socket shells are best refinished by spray- 
ing after they have been reassembled to 
prevent gumming of the joint. The clear 
lacquer on brass fixtures need not be 
but clean off dirt and grease 
W. E. B. 


removed 
before refinishing them 
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Dish Cover on Bicycle Seat 
Keeps It Dry in the Rain 


A LARGE oiled-silk cover such as those 
equipped with elastic bands and used on 
refrigeratcr dishes may be stretched over 
the seat of a bicycle to keep it dry when 
the wheel is parked in a school yard or 
other open place during rainy 
B. N. 


some 
weather. 








Spool Holder 


Designed by JUAN OLIVER 


N THE busy household, this spool 

holder fills a real need by keeping a 
large assortment of sewing threads 
and needles in one convenient place. 

Lay out A, B, C, and D by tracing 
them from point to point on 144” squares 
just as they are on the smaller squares 
in the drawing. Be sure to mark the 
location of the pivot hole and spool 
pegs on each. 

A piece of 14” thick soft fiber board 
is glued to the thin piece A and sawed 
to shape with it. Sand all the edges 
smooth. The collars are turned or 
made by boring through pieces of 
14,” dowel. A %” thick section of the 
same stock forms the cap, which is 
doweled and glued fast to the \” 
dowel column. Slot the end of the lat- 
ter and lock it with a wedge in the 
base D. ' 

The original piece was finished with 
clear lacquer, but any appropriate 
finish may be applied. 
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HERE IS A COLLAPSIBLE WHEELBARROW that takes so lit- 
tle space for storage that the home gardener with 
limited room for tools can hang it on the garage 
wall. Front, sides, legs, wheel, and handles fold flat 
against the bottom, forming a compact 30” square 
about the size of the av- 

erage card table. When 

set up, the barrow is 

large enough for trun- 

dling long-handled gar- 

den tools along with 

the smaller implements, 

seeds, plants, spraying 

equipment, and the like, 

and is sturdy enough for 

general construction or 

excavation work as well 

as the ordinary back- 

yard and garden jobs. A 

carrying handle is so 

placed as to permit it to 

be carried when folded 

without dragging on the 

ground 


Folded, this wheelbarrow can 
be hung out of the way on 
@ garage wall; set up, it is 
a sturdy carry-all for gen- 
eral use around the garden 


PAINTBRUSH PROTECTION is aided with the combination 
coupling and rack shown at the left. The device can 
be screwed onto the threads of two ordinary fruit 
jars, making them an airtight container for brushes 
and the cleaning or keeping fluid. Slots in the cou- 
pling serve as racks for the brushes. 


PACKINGS FOR REPAIRING PUMPS and other water sys- 
tems are now put up in kits, each marked for the spe- 
cific type for which the parts are designed. The con- 
tents include rubber valves, springs, plunger crimps, 
valve cores, gaskets, and washers. 
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INSECT SPRAYING WITH THE HOSE may be done 
with the aid of this attachment which 
weighs, when filled with concentrated liquid 
insecticide, just over a pound and mixes with 
water to make 1's gallons of spray. The unit 
is connected to the hose in place of the regu- 
lar nozzle, and is controlled by a leakproof 
thumb button which will stand water pres- 
sure up to 150 pounds. A deflector on the end @ 
of the nozzle revolves to send the spray up J 
or down or to either side to assure covering | 
all types of plants. It can be removed for 
straight spraying or for reaching high vines 
and the tops of trees 


HEAVILY COATED BULBS 
that provide a safe light 
that won't leak out 
through unprotected 
windows are now made 
with a deep orange glow 
instead of the blue and 
red formerly turned out 
by the same manufac- 
turers. They also may 
be had now as small as 
15 watts. A black sili- 
cate coating is used to 
darken the sides. 


HOSE FOR FIGHTING INCENDIARY BOMBS comes provided 
with white sections at both ends, as shown below, to 
assist in locating the coupling and nozzle in the dark. 
White-sidewall tire paint is used to obtain the result. 
Otherwise the hose is of the garden-and-lawn type 
that can be coupled to the ordinary household faucet 
fitted with threads. Its spray nozzle makes it an 
adjunct to a shovel and bucket of sand. 








THIS SPLINTERPROOF QUILTED WINDOW 
PAD barricades a room against fly- 
ing glass as well as shielding inside 
light from outside view. Black dye 
on the window side of the pad is 
color-tested to resist the effects of 
rain; the room side is white to les- 
sen dullness and conserve light by 
reflection. The pad is hung by 
loops on pegs which come with it 
and are driven into the wall. When 
not in use, it may be rolled up like 
a beach pad and stored where it 
may be reached quickly. Three 
sizes are made, the largest 63” 
by 90”. 
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Each stand requires four quarter-round shelves 
of 4" stock with radii 914", 13'2”, 182", and 
24”. The orc of the two intermedicte shelves 
is interrupted with o reversed curve, and these 
two shelves ore cut to let the sides into them 





Two sides will be needed, one 20” wide and the 
other 20%”. Both cre %" thick and 40/2” high. 
The legs ore of 1%” stock, 11” long, the rear 
one squore ond tapered, and the other thre 
2'4” wide ot the top ond curved as shown. Reor 
stretchers are 1%” by 1%” by 19”, and the 
band-sawed front ones 1%” by 2/2” by 14/2” 





By JOSEPH ARONSON 


ORNER furniture is much in demand to 
‘e relieve dull spots in decorative schemes. 
This stand can easily be made by any home 
craftsman having moderate skill, and from 


any material he chooses. A pair of such 
stands may be used together in a wide win- 
dow to display plants, or facing each other 
from the two ends of a double window. Used 
alone as a whatnot for small sculptures and 
curios, one stand will fill a corner in the 
living room or the hall to advantage. 

A simple but pleasing effect is possible by 
the use of pine or fir plywood, finished in 
antique or pickled tones. If cabinetmaker’s 


plywood is available, handsome pieces can 
be made of mahogany panels finished in an 
antique tone. 

Band-saw the side panels to shape first. 
The cut-out openings in these are not ab- 
solutely necessary, but they tend to lighten 
the design. Both intermediate shelves are 
cut so that the sides may be let into them, 
but the top and bottom shelves overlap the 
edges of the side panels. All are doweled 
and glued together. 

The base is made as a separate frame- 
work, the legs and aprons being band-sawed 
out of 2” stock. These also are doweled to- 
gether. The base is screwed or glued fast to 
the lower shelf. 
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Pipe-and-Concrete Cross Used 
for Permanent Boat Mooring 


TH1Is heavy boat mooring, proof against 
being pulled from its bed, is built on a raft, 
floated into position, and tipped off. Screw 
four 24” lengths of pipe into a threaded %4 
galvanized cross, put tees on the ends, and 
cement a common concrete building block 
A lap link holds the anchor 
HENRICKSON. 


over each tee 


hain H. B 


Chesi Provides for Storing 
Equipment Aboard Boat 


A CHEST has advantages over a built-in 
locker for storage aboard a small boat. It 
can be removed to lighten the weight of the 
hull when the boat is to be beached or car- 
ried into a boathouse and can be used as a 
low table or bench as well as a locker. The 
size of the chest shown is 13” by 22”, and 
the height is 12”. Bottom and sides are 
cedar; ends, top, and small-articles tray, 
pine. Join with waterproof resin glue rein- 
forced with screws. Be sure to use brass 
screws and hinges, copper nails, and marine 
spar varnish throughout. If the floor of your 
boat slopes, slant the bottom of the chest and 
keep the sides vertical.—J. C. MONTGOMERY. 


Fireplace Fitted with Socket for Removable Cooking Arm 


SOMETIMES, especially in cabins 
and country homes, it is desired 
to hang a teakettle or a cooking 
pot in the fireplace. This can be 
one easily enough if 
s permanently built into the side 
brickwork or masonry of the fire- 

cf 4 good socket can be mace 
from a long 1” pipe nipple with a 
1” coupling screwed on the end. 
rhe nipple serves as an anchor, 
and the coupling, short as it is, 

ms a sufficiently secure socket. 
Cement these parts in at a slight 
ipward angle so that the arm, 
vhich fits the socket rather loose- 
ly, will project horizontally and 
not sag. The arm is a 20” length 
pipe (unthreaded). It is 
merely pushed into the socket 
when needed Any other size 
pieces of scrap that are available 
and will fit together as described 
may be used J. M. 


a socket 


oO] 4 
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Rods, nets, and other tackle 
at a fishing camp can be kept 
neatly on a rack of this type. 
Sketches are by the author 


Rustic Wall Rack Built of Small Logs to Hold Fishing Rods 


A RUSTIC fishing-rod rack for a summer 
cabin or camp can be made from materials 


in the woods. The top bar A is 3” in diam- 
eter and as long as needed. Notch it near 
each end for the brackets C, and gouge out 
a notch for each rod. To hold the rods, 
strips of wood serve as turn buttons. They 


can be carved in the shape of fish, as at FE, 
with the screws for eyes. The lower bar B, 
4” in diameter and as long as the top bar, has 
holes 2” deep to correspond with the other's 
notches. Leave room under it for a tackle 
box. Nail up forked branches, trimmed as 
at D, for other equipment.—GRAY WOLF. 





JAVELLE WATER 


[FORMULAS ] 





Javelle water, a solution of so- 
dium hypochlorite in water, is a 
bleaching agent, cleanser, and dis- 
infectant. It is easily made as fol- 
lows: 

Add soft water slowly to 34 Ib. 
chloride of lime in an enameled 
pan, crushing the lumps to make a 
smooth paste. Put 3 lb. washing 
soda in a 2-gal. stoneware crock 
and add 1 gal. warm water. When 
the soda is dissolved, add the lime 
paste and enough water to fill the 
crock. Leave covered for several 
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hours, until the lime settles; then 
dip or syphon off the clear liquid. 
This is a concentrated solution and 
should be diluted with four times 
its volume of water before use. 
The above quantities therefore 
make nearly 10 gal. of solution. 

Only soft water should be used 
in the above formula. Do not allow 
Javelle water to drip on clothes or 
other fabrics. Metal fixtures with 
which it has come in contact should 
be washed immediately with clear 
water and dried. 














Netting Up and Using a 


UPPER WHEEL 
GUARD 


FENCE LOCK 
y HANDLE 


FENCE 
ADJUSTMENT 
T ROLLER 


LEVEL-STOP 
5 SCREW 


» AUXILIARY 
TABLE 





LOWER 
WHEEL GUARD 


DRIVE PULLEY 


TYPICAL BAND SAW 
(BACK VIEW) 


TABLE 


QUADRANT 
SCALE 


g~ 5 LEVEL-STOP 
y =< SCREW 
_ N y 
= * ~— TRUNNION 
LOCK 


Fig.1 


TABLE WITH GEARED TRUNNION 


TILT 
PINION 
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By EDWIN M. LOVE 


OR rapid cutting of curves in wood, thick 
~ or thin, a band saw is the machine to use. 
Although it is especially adapted to cut out- 
side profiles, inside cuts can also be made 
by sawing in from the outside, if the work 
is of such a nature that the entering kerf 
can be filled and puttied. 

Since the beltlike blade moves uniformly 
in one direction, and at high speed, it cuts 
faster than the scroll saw. It will also cut 
much thicker stock—5” material can be 
sawed readily on most 12” band saws, and 
some larger home-workshop models will 
handle a thickness of 12”. The main parts 
of a typical 15” band saw are shown in 
Fig. 1. 

How is a blade installed? Remove the 
soft-metal table insert, the wheel covers, 
the table alignment pin, and, if necessary, 
the blade guards. Loosen the tension screw 
(Fig. 1) to lower the upper wheel. Back off 
the guide pins and roller blade support. 
Thread the blade through the table slit and 
loop it over the wheels, teeth pointing down- 
ward toward the table. Tighten the tension 
screw as recommended by the manufacturer 
for the width of blade used, or until the 
blade is drawn straight. Turn the lower 
wheel by hand to see if the blade tracks by 
creeping toward the crowned center of the 
rubber tires. If it runs toward either edge, 
turn the tilt screw slightly and try again. 
When it tracks properly, lock the tilt screw. 
Tap the table alignment pin carefully back 
into place. 

What is the correct way to set the blade 
guides? Loosen the guide pins and move 
them toward the blade. There should be free 
sliding clearance on both sides of the blade 
(Fig. 2). Use a piece of heavy paper be- 
tween the pins and the blade for a gauge. 
Lock the guides in their holders and adjust 
the latter until the fronts of the pins are 
even with or slightly behind the gullets of 
the teeth. Should the guides be carelessly 
set forward of this position, they will take 
the set out of the teeth and dull them. Ad- 
just the back guides or rollers until they 
just clear the rear edge of the blade, so that 
they will make contact only under heavy 
cuts, for continuous rubbing tends to crys- 
tallize the blade and cause breakage. Re- 
place the guards. The saw is now ready for 
use, but it should be started cautiously and 
shut off if the blade fails to track. 





Band Saw 


Are any adjustments necessary on the 
table? Most tables are mounted on trun- 
nions marked with a calibrated quadrant, 
and tilt from 5 deg. toward the left to 45 
deg. toward the right. A stop screw, set by 
means of test cuts made on heavy lumber, 
levels the table accurately after it has been 
tilted. Some machines also have a stop 
screw for the 45-deg. position. Adjust the 
quadrant pointer to read correctly in these 
positions, so that it will mark intermediate 
degrees of tilt accurately. 

How are simple curves cut on the band 
saw? Set the upper guide about 14” above 
the work, and saw with the teeth splitting 
the line and running in the waste wood. 
When the cut is to be sanded, allow a little 
stock outside the line. If the saw tends to 
“lead” to right or left, instead of sawing 
straight forward, make the necessary al- 
lowance in feeding the work. A blade that 
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GUIDES 





ADJUSTMENT OF 


GUIDES 


ADJUSTMENT 
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HOLES AT TURNS AND 
POINTS ENABLE BLADE 
TO FOLLOW READILY 





BAND-SAWING INTERRUPTED CURVES 


PAD LOCKED 
WITH WEDGES 
IN SAW KERFS 


OPEN SIDE 
DOWN ON TABLE 
BOX JIG 


NAILS IN 
WASTE 








is sharp and properly set probably needs 


more tension if it weaves in the cut. Do not 
force the feed—-a little experience will teach 
you what pressure is needed. Use one hand 
as a pivot, swinging the work around it; 
when the curve reverses, change hands ac- 
cordingly. Keep the hands well out of the 
path of the blade, especially when it is 
emerging from a cut. As a rule, the blade 
should not be backed out of a deep cut. 
Can interrupted curves be cut? Yes. Fol- 
low the line until near the angle, but do not 
enter the latter. Instead, swing off in a 
sweeping curve that will carry the blade 
into the following part of the line (Fig. 3). 


After finishing the continuous cut, saw into * 


the angles from both directions, starting to 
cut on a curve or straight section, with the 
side of the blade tangent. The blade can be 
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SHORT CURVES 
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COUNTERBORE FOR 
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FLANGE 5 


MULTIPLE SAWING ON THREE-WHEEL BAND SAW 
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safely backed out of a shallow kerf if the 
work is carefully handled. 

Do thick pieces require special handling ? 
The procedure is the same as for thinner 
material, but additional care must be taken 
to support heavy overhanging ends to avoid 
side strain on the blade. Use the widest 
blade that will negotiate the curves. 

What is compound sawing? This is saw- 
ing a piece from two sides, as in shaping a 
cabriole leg. Square the stock and lay out 
the design on two adjacent sides. Saw one 
outline, tack the waste pieces back in place 
to afford a flat bearing on the table, and saw 
the other side. All nails should be driven on 
the waste side of the line. 

Can ripping be done on the band saw? 
Some saws are fitted with adjustable ripping 
fences, but a strip clamped to the table will 





In putting on a band-saw blade, lower the upper 
wheel to lessen tension. Turn the other wheel by 
hand after tightening. Adjust tilt, if necessary 


Top, right, ripping corners from a turning square 
held against a fence clamped on a tilted table. 
Center, bevel cutting with the table at an angle. 


Bottom, compound cutting for a cabriole leg. The 
outline is drawn on two sides, and the second cut 
after waste from the first has been nailed back 


serve the same purpose. Use the widest 
blade on hand, and if much ripping is to be 
done, have one filed especially for such work. 
This operation is especially useful for re- 
sawing 1” stock into thin boards. Use a high 
auxiliary fence if the stock is wide (Fig. 4). 
With a suitable cradle, billets can be sawed 
into veneer stock. 

What is the method for duplicate work? 
Duplicate or multiple cutting is accom- 
plished by stacking several pieces and hold- 
ing them together by nailing, wedging, or 
clamping them in a box, so that all can be 
cut to one pattern at the same time. Figure 
5 shows such a “‘pad” on the table of a three- 
wheel band saw, a type that affords large 
throat capacity yet requires little head room. 

How can disks be cut accurately? A jig 
such as the one designed by James B. Leeth, 
of Birmingham, Ala., and shown in Fig. 6, is 
excellent for the purpose. The dovetailed 
slide should fit snugly. Eccentric clamps 
lock it in either groove. The work pivots on 
a 1%” metal dowel center inserted in a suit- 
able hole in the slide and centered on the 
points of the teeth. 
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IMPROVE YOUR MARKSMANSHIP 


Good sport in the field can be 
had with this simple equipment 


By OWEN S. CECIL, JR. 


Y CONSTRUCTING this inexpensive 
B clay-pigeon trap, you can improve your 
marksmanship and give yourself and your 
sportsmen friends many hours of enjoyment 
shooting at the flying targets. 

The trap is designed for the so-called 
“junior size"’ clay pigeons. These are 25’ 
in diameter and retail for a little more than 
half a cent each, which is approximately 
half the price of the larger regulation clay 
birds. A .22-caliber shotgun, which is like a 
22-caliber smooth-bore rifle, is usually used 
for shooting at the small pigeons, and the 
cost per shot is kept down in this way to 
about a cent and a half for both shell and 
pigeon 

The trap may be used on a tripod as 
shown in the accompanying illustrations, or 
it may be held in the hands. By using the 
trap without the tripod and shooting it from 
the hip, clay pigeons may be thrown quickly 
at unexpected angles, and still greater skill 
will be required to break them. 

The stock of the unit is made from a piece 
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of oak 1%” by 2%” and is mortised at the 
end for a pistol grip, which is securely glued 
in place. The post carrying the main spring 
is cut from 4%” oak, and the side of the stock 
is notched 4” deep to receive it. The post 
should fit snugly in its recess, where it is 
glued and screwed firmly in position. The 
front end of the stock is then rounded off and 
grooved to provide a finger hold. 

The mainspring measures 1” in outside 
diameter, is wound from %” wire, and is 7” 
long from end to end of the coil. A spring of 
this type may be purchased in most well- 
stocked hardware stores. With this spring, 
the slinger arm has a stroke of 112”, and the 
spring is stretched 3” when the trap is 
cocked and ready to shoot. If a slightly dif- 
ferent spring should be used, the length of 
the stock and the stroke of the slinger arm 
may have to be altered somewhat to cause 
them to work efficiently. 

The slinger arm is made from a piece of 
fir or spruce and is tapered on one end. A 
brass bushing is pressed into it where it 
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rotates about the pivot pin. The chute is 
bent from a piece of light-gauge tin and is 
bolted to the slinger arm with flathead 6-32 
machine screws. The chute should be of 
such size that a clay pigeon will roll freely 
in it. 

The clay bird is held lightly in the chute 
by a spring stop, which is a small piece of 
clock spring riveted in place. The spring 
bolt is a 42” steel rod with a groove turned 
in its upper end to take the loop eye of the 
mainspring. It fits snugly in a hole in the 
slinger arm, and the lower end is peened 
over a washer. It is important to have the 
slinger arm and the chute mechanism as 
light as possible so that the mainspring 
will snap the slinger arm out quickly when 
the trigger is pressed. 

The catch on the slinger arm and the trig- 
ger mechanism are illustrated in the ac- 
companying drawings. The trigger is cut 
from 1,” steel and fits in a slot mortised in 
the stock. The tripod is made by brazing 
three '.” pipe couplings, cut off at a 45-deg. 
angle, to a steel plate 4” in diameter. Three 
20” lengths of '2” pipe are screwed into the 
couplings to form legs. When these legs are 
removed, the trap forms a compact bundle 
for packing in a small space. 

Care should be exercised when shooting 
the trap to be sure that no one stands near 
the slinger arm, as it swings around with 
great speed and force when the trigger is 
pressed. 
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Above, close-up of the trap’s firing mechanism, 
slinger arm cocked, a clay pigeon in place, and 
mainspring taut. Below, a general view of the trap 
on its tripod with the mechanism released. When 
the three pipe legs are unscrewed from the head, 
everything can be made into a compact bundle 
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Toys, party favors, 
or desk accessories 
that catch the eye 
and fancy are made 
from tiny bits of 
scrap and pencils 


By MYRON FLEISHMAN 


Holes are bored 
for a fit that 
permits pencils 
tc be taken out 


Toy and Gome Designer 


HILDREN are fascinated by these 
colorful pencil toys. They also 
make amusing party favors or 

desk accessories, even for adults. If the 
craftworker will use his imagination, he 
can turn out special designs, such as the 
bristling cat, that are appropriate for 
Halloween and other festive occasions. 
Figures can be copied from magazines, 
comics, children’s paint books, and vari- 
ous other sources. 

Round or hexagonal pencils, bits of 
dowel, scrap wood, and wooden wheels 
from discarded toys are the only ma- 
terials required. If small wheels are not 
available, slices sawed from a dowel will 
serve. The traffic-signal and lamp-post 
bases are turned or whittled. Sheet 
metal is bent to shape for the street sign, 
painted blue, and lettered in white. Disks 
of colored paper form the traffic lights. 

Olive drab is the approved color for 
the cannon. Four tall stacks lend an 
amusing touch of exaggeration to the 
factory, which is painted bright red and 
has black windows crosshatched in white. 
The smokestack pencils are gray for 
212” from the top, and red below. Use a 
bright color for the carpet sweeper. 
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adjustable rabbet plane with depth gauge, 
a duplex rabbet plane, a groove plane, a 
tonguing and grooving plane, and a model 
maker's curved-bottom plane. See if you can 
identify them all and write the names on the 
dotted lines. The answers appear below. 


LANES were used by the Romans before 
the fourth century A.D. One type con- 
sisted of a wooden core faced with iron on 
the sides and bottom—forerunner of the 
modern all-metal plane, of which nine varie- 
ties are illustrated below. These include an 
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HEAVY-DUTY 


Lathe Tool Post 


By C. W. WOODSON 


N EXTRA tool post is often needed for use in a 
A double tool slide. The one shown in Fig. 1 is de- 
signed to withstand the enormous stresses of heavy cut- 
ting operations. For maximum toughness, it is best to 
make the various parts of tool steel, which can be 
hardened and tempered. The dimensions in the draw- 


ings can be changed to suit any lathe 

A short bar is first chucked as in Fig. 2 and turned to 
size for the body. The hole for the screw is drilled and 
tapped while the piece is held in this position, and the 
work is filed smooth and polished. 

It can then be clamped in the drill-press vise so that a 
series of holes may be drilled (Fig. 3) as the first step 
in cutting the rectangular opening. The metal between 
the holes is chipped away with a cold chisel and the 
opening then filed to exact shape and size. 

The tool-post ring is turned from a thin steel disk 
chucked as in Fig. 4. Bore the hole to an easy fit on the 
tool post. Saw the wedge or rocker from a %” bar and 
grind it to shape on the bottom. A series of grooves filed 





across the top will offer the tool holder a 
firmer grip. 
The screw 


is turned from %” rod and 


threaded in the lathe. Its square head can be 
cut in the shaper as in Fig. 5, formed in the 
milling machine, or filed to shape by hand. 

The tool-post ring, wedge, and screw are 
all hardened by heating to a cherry red and 
quenching in oil. Burn off the oil and quench 
again. Repeat until the parts are tempered. 
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Set of Special Cutting Tools Forged from Drill Rod 


AN ASSORTMENT of small, keen blades and 
one or two holders will be found useful for 
close work in cutting, carving, scraping, and 
model making. Those shown are for carving 
statuettes and finishing art castings. The 14” 
squares give an idea of their size. For lino- 
leum print-block cutting or pattern and 
model making, other types may be desirable. 

To make the blades, cut drill rod to suit- 
eble lengths and bend as required. Heat the 
cutting end to redness and flatten by ham- 
mering. A block of iron clamped in a vise 
will serve as an anvil. Reheat the end as 
often as necessary, and when it is sufficiently 
flattened, cool in the air. File to shape and 
bevel the cutting edge roughly. Temper by 
heating the blade to redness and plunging 








FERRULE 


Handy carving tools may be shaped as at right or 
to suit special needs. A handle is turned and a 
metal holder drilled, as above, to take the tool 


quickly into cold water. If the result is too 
brittle, the temper may be drawn slightly 
by holding the blade in the flame of a match 
or a candle for a few seconds and cooling in 
the air. Sharpen on a medium silicon-car- 
bide stone and finish on an oilstone. Proper- 
ly tempered blades take a razor-keen edge, 
and may be resharpened as necessary. 

The holder can be made for 4", 3/16”, or 
larger shanks. The handle is turned from 
hardwood; the holder is round steel or brass 
stock, drilled at one end to take the tool, 
and cross-drilled and tapped for the set- 
screw. The ferrule may be taken from a dis- 
carded tool or obtained new. To set the 
holder in the handle, heat it, dip in melted 
rosin, and drive it in._-K. R. SIPPLE. 














Rolled and wired edges give rigidity to the mask. 
Notches ot the corners moke bending there smooth 


Electric 


f EN who are studying electric welding, 
Q ‘ M as well as mechanics in small shops 
a ‘ —. where an electric welder is available, will 
6-32 R.H. MACHINE SCREWS;| |41 2 find it interesting and profitable to make 
SOLDER 6-32 NUT their own welding masks. The one illus- 
a trated, although of simple construction, is 
of the adjustable type that can be raised 
off the face when not in use. This is an 
FILTER advantage because it leaves both hands free 
> 


WIRED EDGE 
(INSIDE OF MASK) 





























C= 
CLEAR GLASS \ 


a ———— for welding operations. le 
SECTION A-A The mask proper is made from a 


FILTER HOLDER square of light sheet tin. The flattened body 
of a 50-lb. lard can will serve nicely. Cut 
this as shown in the layout at the left, and 
solder the corner joints. To make the mask 

THREADED rigid, wire the outside edge, using 12-gauge 

WASHER iron wire. Cut a V in each corner before 
bending the tin around the wire. 

The dark glass used is a standard 2” by 4” 
arc-welding filter, shade 10. This is covered 

4 ae with a piece of clear gla a protection 

GEAR TO SIDE OF against damage from sparks. The frame 

MASK (7, for the glass is of tin, bent to the shape 
shown and soldered to the face of the mask. 
LEATHER Its bottom member is made removable so 
that the glass may be replaced if need be, 
and is held in place by three 6-32 machine 
screws, with the nuts soldered to the inside 

of the mask. 

Make the head strap of %” leather belt- 
ing 18” long. The other materials required 
are: 1 pe. 1/32” fiber, 1” by 11”; 1 pe. 
1/32” fiber, 1” by 5%”; 2 pc. 1/16” fiber, 
%” by 412”; 1 pe. 14)” leather strap, 10” 

HEADGEAR long; 1 buckle, 1", and the necessary split 


rivets. 

















HW 152 





© 





a 


Tin shaped to hold the filter is Riveted fiber and leather form the headgear. At 
soldered to the face of the mask right, supports are held with friction joints 


Welder’s Mask 


W. A. CONWAY 


Bend the flexible fiber strips 
into smooth curves and fasten 
to the leather as shown with 
split rivets. If desired, elastic 
may be substituted for the 
leather adjusting strap in the 
back, and for all ordinary use 
will give good service. 

The mask is supported by two 
strips of 1/16” fiber 414” long. 
A friction joint is made at each 
end by using a threaded washer 
or two 8-32 nuts, one of which 
is slightly larger than the other. 
These can be locked against 
each other to prevent loosening. 

Paint the inside of the mask 
a flat black, and use a black 
wrinkle or crackle finish for the 
outside. This sort of paint is 
obtainable at radio supply 
stores. 

The mask can be made also 
of 1/32” fiber instead of tin, in 
which case all joints can be 
fastened with small tubular riv- 
ets and, if desired, reinforced 
with small bent strips of tin. 
One advantage of fiber is its 
light weight, which might prove 
welcome if the mask is to be 
worn for long periods. If much 
close work is to be done, fiber 
may be more desirable than tin 
plate because it will transmit 
heat less readily 








+ the 
rl = uc al any number of pieces can be 
turned to the same taper pro- 


AND 
Milling-Cutter Arbor 


turn both to shape before cutting the shank- 


 f-- construction of these two useful lathe 
accessories will furnish excellent practice 
in taper turning. They are quite similar in 
most respects, the chief exception being that 
the drill-chuck shank is tapered as well on 
the outboard end to receive the drill chuck, 
while the milling-cutter arbor is turned 
straight on that end and threaded for a nut 
to clamp milling cutters in place. Both these 
tools, being subject to considerable abuse, 
should be made of 1” tool steel, which may 
be hardened if desired 

The tapers on the shank ends of both tools 
were cut in this case by the set-over tail- 
stock method. The tailstock was adjusted 
gradually by means of trial cuts checked 
against a standard Morse taper test gauge 
until the proper taper was obtained. If a 
gauge is not available, the taper can be de- 
termined by scribing chalk marks on the 
shank and trying it in a taper socket. Twist 
the shank in the socket and note whether 
the chalk rubs evenly for the entire length. 
If not, return the shank to the lathe, reset 
the tailstock, and take another cut. When 
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correct setting is found, 


viding the stock is all the same 
length, the center holes all the 
same depth, and the tool bit set 
at exact center height. Any 
variation will throw succeed- 
ing tapers off. 

In making the two pieces, it 
will be good practice to rough- 


end taper of either. Then, after gradually 
bringing one shank end to the proper taper 
as described, remove that piece from the 
lathe and mount the other for tapering while 
the tailstock is still set. This will save much 
work. 

The drill-chuck shank, shown in the lower 
photograph in Fig. 1, was reversed in the 








CUTTING THREADS ON TAPERED WORK [ LATHE WORK] 


G SET-OVER 
LSTOCK 


Two methods of setting the threading tool for cutting screw threads on 
tapered work are shown in the drawings above. That at the left shows the 
tool setting when a taper attachment is used; that at the right, the tool set- 
ting when the set-over tailstock method is used. In both cases the outer edge 
of the thread gauge is applied to the parallel part of the work and the tool 
set at 90 deg. to this part. It is very important to have the tool bit set at 


precisely the same height as the lathe centers when cutting taper threads. 
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lathe after the shank end had been tapered, 
and the same na dae was cut on the short 
end, as in Fig. 2, to be a drive fit in the drill 
chuck. Howev er, this taper may vary slight- 
ly depending on the drill chuck with which 
the shank is to be used. 

Then the milling-cutter arbor, shown at rN 
top in Fig. 1, which had also been taper- io tone TAPER 
turned, was inserted in the live spindle, and | Chuck Shank rer San 
the short end turned straight and threaded 
(Fig. 3) as specified in the drawings. No.2 Morse Tarn — Ygrfi> Sei “5 - 

A hole for a small hardened pin, which 1 a 
serves as a key, was drilled and this pin S| igen 
driven in place. The clamping nut was made . 
from a short piece of hexagon steel rod, 
drilled and bored as in Fig. 4 and finally 
threaded to screw onto the arbor. 

To adapt the arbor for use with thin cut- 
ters, a bushing was turned and bored to 
dimensions and a keyway cut (Fig. 5) with 
the internal tool on the shaper. In Fig. 6 
the arbor is shown with a cutter mounted. 
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Care used in laying out and 
grooving the stringers for 
treads and risers insures a 
stairway that will be sturdy 


The ABC of 


MODROCH 


By JOHN 


N MAKING extensive repairs to an interior 

stairway or in building a new one, the use 
1f properly housed, or grooved, stringers is 
the best insurance for a sturdy and creak- 
proof job. The accompanying photographs 
show an interior wall-side stairway stringer 
housed in the approved manner 

Should the job be repairing or replacing a 
former stairway, the rise and tread will 
have been established. The rise is the ver- 
tical distance between treads, 
and the tread—-sometimes called the run 
the horizontal distance between successive 
risers. Note particularly that to establish 
the ratio between the two, the tread meas- 
urement ignores the nosing or projection of 
tread beyond the face of the rise. 

If you are starting from scratch to build 
a new stairway, deterinine first the total 
rise, floor to floor, and the total run, which 
is the horizontal distance from the face of 
the bottom riser to the face of the top riser 


successive 
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as shown at A in Fig. 1 (page HW 158). 
There is always one less tread than riser. 

At B in Fig. 1 are shown comfortable 
measurements for rise and tread. For your 
particular problem they probably will not 
work out to exactly these dimensions. In 
any case, twice the rise plus the tread 
should equal about 25”. To determine the 
number of risers, divide the total rise by 
the standard 75%" . As indicated at C, the 
total rise of 104” gives us 13 risers with 
space left over. So we could build the stair- 
way with either 13 or 14 risers. If we take 
13, we divide 104” by 13 and have 8” as our 
riser height. To get proper headroom above, 
and the right location of our bottom step, 
we have about 110” as the total run. Divid- 
ing this by 12 (one less than the number of 
risers), we find that by using 109'2” for 
the total run we get 12 treads 9%” wide. 
This 8” rise with 9%” tread is pretty close 
to our standard formula. 





Stringers fastened to the wall, the 
stcirwoy is built from top to bottom 
with the work done from undernecth. 
At the right, a tread, fitted into 
its groove, is being tightly wedged 


Norrow, topered strips, as shown be- 
low, ore glued and wedged under the 
treads ond behind the risers. The 
grooves in the stringers ore laid out 
with the aid of two templates 


tair Buildines 


To groove the stringers, lay out the saw 


cuts as shown at A, B, and C, Fig. 2. Begin 
this by drawing a base line 1',” from the 
lower working edge of the stringer, which 
should be given a true straight edge, as the 
accuracy of the layout depends upon it. 

Then measure off the rise on the tongue 
of a carpenter's square, and the tread on 
the blade, adding the allowance for the base 
line in each Lining up these two 
clamp the square between tw 
straight-edged wooden strips locked to- 

With screws. 
The outside guide lines for the cuts of 
h essive step can then be laid out 
simply by sliding this marking jig from 
position to position, using the 1 line as 
as at A, Fig. 2 

To lay out the inside guide lines ‘B, 
2), cut two templates of wood—one for the 
rise and the other for the run. Make the 
first equal to the thickness of a riser plus 
a wedge, and the second equa! to the tl! 


case. 
larks, 
ether 


‘ 


each suc 


the base, 


Fig. 


ICK- 


ness of one tread plus that of one wedge. 

Cut the wedges to a taper measuring 
at the small end and at the large, and 
make those for the treads about 2” longer 
than the tread width. Finally, lay out the 
cuts for the nosing by extending the tread 
thickness the distance required, as at C. 
3ecause of a variation in the nosing curva- 
ture of mill-run tread boards, the best re- 
sults can be had by giving each nosing 
cut and its corresponding board a number 
and then fitting them individually. 

Start cutting the grooves by gouging out 
the nosing cuts after first boring small 
holes %” deep to serve as pilots. Then saw 
on the guide lines to this depth. If an ordi- 
nary backsaw is used for this purpose, take 
extreme care not to overrun the nosing cuts 
and thereby mar the work. However, by 
using a stair builder’s saw (shown at D, 
Fig. 2), which cuts on the pull scroke, this 
langer can be eliminated. Such a tool can 
be made easily, if a commercial one is not 
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‘ TOTAL RUN 


(LENGTH OF AVAILABLE SPACE—VARIABLE ) 


13 8 RISERS 
12 9% TREADS 








available, from a broken rip or power hack- 
saw blade by mounting a 6” length of the 
blade in a slotted board shaped to provide 
a comfortable grip. Complete the grooving 
by cutting out the waste stock as at E. 
Where space does not permit an assem- 
bled stairway to be moved into position, it 
must be assembled on the job. If it is flanked 
by walls on both sides, proceed as follows: 
First, install the stringers in position on 
the walls. Next, slide the risers and treads 
into the stringer grooves from below. Ap- 
ply glue to the wedges and drive them into 
place. Then, from the back, nail through 
the risers into the treads and, from the 
top, nail through the treads into the risers 
as shown at F, Fig. 2. Use finishing nails 
for the latter, and countersink the nail- 
heads. If desired, glue blocks may be ap- 
plied underneath to reinforce these joints. 
In case the stairway can be assembled 
beforehand and installed as a unit, it is 
possible also to nail through the stringers 
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into the risers and treads. Opportunity to 
do this should, of course, be taken advan- 
tage of when building an open-sided stair- 
way such as the basement job shown in 
one of the photographs. 

Somewhat the same results can be ob- 
tained, so far as strength is concerned, in 
assembling wall-side stairways on the job 
by toenailing through the treads and risers 
into the stringers from below. If the stairs 
fit snugly between the walls, this extra 
nailing is not essential. Even if the wedges 
should in time work loose, the resistance 
of the walls would prevent the treads from 
falling out of the grooves. 

Pine is usually used for making the 
stringers and risers, but oak or other hard- 
wood, because of its better wearing quality, 
is preferable for the treads. Ordinarily the 
thickness of the stringers is made to match 
up with the thickness of the hallway base- 
boards in order to secure a flush joint where 
the stringer ends and the baseboard begins. 
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When space permits, it is 
best to assemble the stairs 
and insta'l them as a unit. 


This may be done when one’ 


side is open, as with the 
bosement stairway at right. 
Strength is added by driving 
nails through the stringers 
into the treads and risers 
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BLADE MOUNTED $O BINDING 
AS TO CUT ON THE SCREWS 
PULL STROKE 


ROUGH OUT WITH CHISEL, 
FINISH WITH ROUTER 
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ALTERNATIVE METHOD OF 
JOINING RISERS AND TREADS 











Parts of the radius-turning 
being inserted in the shaft. 
the lower stud ore nearby. 
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tool with the upper stud 
The bit it will grip and 
Below, the tool assembled 


By BENJAMIN NIELSEN 


TOOL that will turn true concave 
A radii of from %” to 1%” with 
mechanical precision can be made 
from scrap parts on any screw-cut- 
ting lathe. For turning smaller radii, 
the design might be modified by so 
filing the shaft on one side that the 
tool edge may be set closer to the 
pivot. 

The vertical shaft and gear were 
parts of a junked automobile dis- 
tributor shaft. Select one having a 
fine-toothed gear. Drill a %” hole 
through the shaft at a slight angle, as 
in the drawings, for the tool bit. This 
hole can be roughly squared with a 
broach made by grinding a punch 
square. It is finished with a small 
square file. 

Mount the shaft in the lathe, square 
the ends, and drill in for 1” from the 
gear end with a No. 7 drill. Tap this 
hole 1,"-20. Follow with a 5/32” drill 
down to the tool-bit hole, and use the 
same size drill to make a shallow blind 
hole in the other end of the shaft. Turn 
the shaft down to 15/32 

Forge the bracket from strap iron, 
or have a blacksmith make it. The 
%” by 7%” shank is forged somewhat 
thicker on the end. It is welded to the 
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bracket, and a steel nut is welded fast in the 
upper bend of the bracket. Drilled out to %”, 
this nut forms a bearing for the worm shaft. 

The latter is turned from a piece of steel 
rod. Cut the worm to the same pitch as the 
gear; the worm shown is a left-hand one. A 
knurled knob, once part of a windshield 
bracket assembly, is locked on the shaft with 


a flat key and two nuts after the worm gear 
is in its bearing. 

Turn the two studs from steel rod. Drill 
the two holes in the frame to fit them, mak- 
ing certain that these are accurately aligned 
and at the right distance from the worm 
shaft to make the gears mesh properly. Tap 
the lower hole for the short stud, 
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Massive Door Bolt Made from Pipe and Rod 


SSEMBLED almost en- 
A tirely from scrap mate- 
rials, this giant barrel bolt 
can be used for fastening 
large doors of garages, shops, 
warehouses, and factories. 
The model shown has a bar- 
rel made of 1” pipe, but only 
a few dimensions are indi- 
cated on the drawings be- 
cause the bolt can be as mas- 
sive as required. 

Materials include two 
pieces of pipe, one twice as 
long as the other, for the bar- 
rels; a third pipe or solid rod 
as long as the longer barrel 
section and of a diameter 


MILLED SLOT 300) 








that permits it to slide easily 


— 





inside the barrel; four mount- 
ing lugs, one a piece of angle 
iron and the others strips of 
bar iron 14,” thick or thicker; 
a \” bolt to which is at- 
tached an old automobile 
gearshift knob or similar 
handle; and mounting bolts 
or screws. 

In the longer barrel section 
mill a slot .300” wide and not 
quite as long as the shorter 
barrel section. Shape the slot as shown, 
with the turned-back portion downward. 
Cut the mounting lugs to shape, drill them 
for bolts or screws, and weld them to the 
pipe. With the bolt inside the longer barrel 
section, punch-mark it for the 4%” handle 
bolt. Remove, drill, and tap. If pipe is used 
for the sliding bolt, the handle bolt should 
be run tightly against the opposite side. 

Finish the outside surfaces with enamel. 
The sliding bolt and edges of the milled 


LUGS 


securely. 


In one section of the barrel, a slot is cut for 
the bolt handle. Here the slot is being milled 
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MOUNTING 


BUSHING 
INSIDE KNOB 


SLIDING BOLT 


Used on large double doors, a barrel bolt of this type holds 
The barrel is made from pipe of any size required 


slot can be lubricated with a grease of the 
type used on automobile door latches. 

The barrel slot can be cut by hand if nec- 
essary. Make it about 5/16” wide and at 
one end of the barrel, instead of as shown, 
cutting all the way through both sides with 
hack saw, drill, and file. The unwanted slot 
on the back can then be brazed shut or left 
open. If welding facilities are not avail- 
able, the barrel can be mounted with heavy 
pipe straps or U-shaped pieces of bar iron. 


For the handle, an old gearshift knob is fastened 
to a short bolt and screwed into the sliding bolt 








Rubber Cover Keeps Sawdust 
Out of Scroll-Saw Chuck 


WHEN the lower chuck of a scroll saw be- LAST FLAP BEING 
comes clogged with sawdust, there is dan- Ay SLID INTO PLACE 
ger of stripping the threads or even break- ON SHAFT 
ing the parts. This may be avoided by using 
a tight-fitting chuck cover, made as shown 
from old inner-tube rubber and slightly 
smaller than the chuck. To install, detach 
the chuck, remove the saw blade, place the 
cover over the chuck, and fold the flaps 
down. Then insert the chuck shaft through , SLIT FOR 
the hole in each flap. Pass the setscrew : SAW BLADE —F- 
through the small hole in one of the side <a 
flaps. Replace the chuck on the machine 
and insert the saw blade through the slot 
in the top of the cover. If closely fitted, the RUBBER 
cover will not interfere in any way with the COVER 
working of the saw. It is not necessary to aa 
remove the cover from the chuck when re- CHUCK 
placing blades.—-R. M. WoOopBURY. 











Tape Holds Nut in Alignment 
While Bolt Is Started 


ATTACHING a bolt and nut in a tight, 
scarcely accessible spot, where the fingers 
can’t be used to get a hold, is a difficult task. 
It can be made easier merely by fastening 
the nut over the bolt hole with a piece of 
cellulose or adhesive tape. This will hold 
the nut in place while the bolt is inserted 
and turned home. Either a nut or a lock 
washer, cr both at one time, can be held 
in this manner.—KENNETH MURRAY. 





SAFETY GLASS [SHOP METHODS] 


scored line on top and directly above the 
table edge. 

3. Place one hand on each side of the 
scored line, and press down on the over 
hanging part until you see or hear the glass 
crack along the cut. Or you can secure one 
section with a board and two C-clamps, and 
press on the overhanging portion with both 
hands 

4. Turn the glass over and score a second 
line exactly opposite the first 
5. Repeat steps 2 and 3 to break the 

layer of glass on the second side. 

6. Work the glass back and forth t 
break the plastic sheet at the center. If it 
doesn't part readily, lay the glass over a 

. . small stick or rod, weight down the two sec- 

Steps in cutting safety glass like that used tjons to spread the cut, and separate th 
on automobiles are as follows plastic sheet with a thin razor blade 

1. Score the glass along one surface in the To cut ‘‘chicken-wire” glass, simply score 
usual way with a glass cutter. one surface, and- break in the usual way. 

2. Lay the glass on a table with the The embedded wire snaps off readily. 
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Compact 


Designed by ERNEST R. DEWALT 


NSTEAD of keeping shoe-shine supplies in 

a crowded closet or under the kitchen sink, 
and perching each foot on the corner of a 
chair for the morning brush-up, why not 
build this combination kit and stand? It 
will hold two sets of brushes, daubers, polish- 
ers, paste, and polishing cloths, and keep 
them together within arm’s reach while you 
are shining your shoes. The footrest at- 
tachment will help keep the chairs clean, 
and is a lot more convenient. 

The two sidepieces are dadoed for the 
bottom, the back, and the sloping toppieces. 
On each is mounted a band-sawed piece hav- 
ing a spring clip attached to hold shoe-polish 
tins securely. Drill a 4%” hole 4” deep in 
each sidepiece for the door pins. Note that 
there is no dado for the flat toppiece, which 
is simply glued to the other two and rein- 
forced with two corner blocks. 

This piece and the two sloping ones are 
easily cut on a circular saw. A cleat of 
the same length is fastened to one of the 
1,” pieces as a stop for the door, and a 
shallow groove is cut at its center for the 
latch. Cut the door to size and glue in two 
1,” dowels, 4%” long, as hinge pins. 

Glue the case together with the door in 
place. While the glue sets, saw the footrest 
to shape from 1%” stock. Turn shoulders 
on two pieces of 1” dowel, screw these fast 
to the top of the box, and glue the footrest 
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this shoe-shine kit 
and stand for all 
equipment needed. 
Build the box first, 
assemble as a unit 
with glue, and then 
saw out the footrest 
while the glue sets 
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Shoe-Polishing Ket 


to them. There should be enough clearance 
under it so that it may serve as a handle. 

The latch knob should be marked with a 
line or an arrow to show when the catch is 
engaged. Round off all outside edges slight- 


Decorative Fruit Tray Serves 
Also as Modern Wall Mirror 


MAXIMUM of utility is gained from a 
A minimum of material in this attractive, 
out-of-the-ordinary mirror-bottom fruit tray. 
With the handles turned under, it may be 
hung as a modern wall mirror. Only a 123,” 
disk of %” plywood, a felt-backed mirror 
9%” in diameter, and a few escutcheon pins 
are needed. The dimensions can be altered 
for a different size glass. 

Jigsaw the ring to size and round the 
inner and outer edges on a shaper or by 
hand. At four points where the legs go, 12” 
of the inner edge is left square. Four legs 
and two handles are cut out of the waste 
from the center. Note that two legs are 
notched on the outer edge so that the 
handles, pivoted on finishing nails, turn up 
for carrving. With all legs on one side of 
the ring, insert the mirror; then slide the 
legs around to their proper places. A touch 
of glue and an escutcheon pin secure each. 

A modern finish may be obtained by rub- 
bing in light blue paint thinned with a little 
oil and turpentine. Wipe off the excess and, 
when dry, wax and polish the piece. Ap- 
proximate time, 4 hours. 


ly and sandpaper the piece all over. Apply 
a filler coat of thinned floor varnish. Follow 
with two coats of enamel. Cement corru- 
gated rubber from an old doormat to the top 
of the footrest. Approximate time, 5 hours. 
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Walnut Wastepaper 


By J. |. SOWERS 


ORTHY of the best efforts of any 
Wi cen this wastepaper receptacle 
can be built to do double duty in an emer- 
gency as a small coffee or end table. The top 
shown in the small photograph is mortised 
to fit firmly on the top of the posts and can 
be lifted off entirely when it is desired to 
use the piece for its original purpose. 

Walnut stock was used for the piece 
illustrated. The carved panels represent a 
conventionalized design of holly. If some 
other design is preferred, it should be kept 
in mind that the work is to be seen from a 
distance and from above, so the carving 
should be bold and deep. A good book on 
wood carving would be a great help to the 
novice. 

All joints are made with 
tenons, as the drawings show. 
noted that extra stock must 


mortises and 
It will be 
be glued to 


the bottom and top of the leg pieces; that 
is, these are post-blocked to avoid the neces- 
sity of turning and planing down heavier 
stock for the smaller dimensions between 
them. 

The bottom is cut from perforated metal, 
obtainable in stock patterns for grilles, 
radiator inclosures, and the like. This sheet 
metal is cut to a size about 1/16" smaller on 
all sides than the bottom opening, notched 
around the posts, and held in place by brass 
corner brackets. If perforated metal is not 
available, strips of any suitable material 
may be substituted, but do not use a solid 
bottom, as it is harder to keep clean. 

The edges of all rails should be neatly 
rounded. This tends to prevent the un- 
sightly accumulation of dust. Round off 
and smooth the inside edge of the handles. 

An oil and rubbed-wax finish was used on 
the piece illustrated to bring out the natural 
beauty of the grain. 








For the bottom, cut perforated 








metal slightly smaller than the 
opening, notch the corners> and 
attach with four angle brackets 


TO FIT TOPS 
OF POSTS 

















ST ae 


REMOVABLE TOP 


At top and center, two views of the removable table board, 
which may be made from one piece or two narrow ones. 
A handle rail and corner-post joint are shown at bottom 
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DETACHABLE 
o oe 
Rowing Ris 
TURNS SURFBOARD 
INTO RACING BOAT 


SURFBOARD can be converted into a 
speedy one-man racing “shell” by the 
addition of a detachable rowing rig consist- 


ing of a seat, foot rest, and oarlocks. The 
seat, which is 12” wide, and the foot rest are 
fastened to opposite ends of a 42” length of 
4%” by 8” white pine, as illustrated in the 


STRAP IRON 
4*2%*53 


%4«8«42° 
WHITE PINE 


drawing. A piece of 4” by 2%” strap iron, 
53” long, is bent in the vise for the outrigger 
as shown, and oarlocks from an old rowboat 
are sawed off to 212” to conform to the 
width of the strap iron and bolted on at the 
ends. Make two 17/64” wide slots in the 
horizontal part of the outrigger so that each 
will be centered just inside one edge of the 
surfboard. The seat unit and outrigger are 
then ready to be bolted together. 

Next take two pieces of 12” by %%” iron 
and drill and tap each at three equidistant 
points to receive a short bolt, 4” in di- 
ameter. Drill holes for screws between 
these tapped holes and at both ends, and use 

eight 212” wood screws 
to fasten these strips 
permanently to the surf- 
board. The tapped holes 
will provide three posi- 
tions for the rowing rig. 
This can then be at- 
tached firmly with only 
two bolts, which are 
easy to remove when de- 
sired.— JAMES SIMKO. 


This racing seat is simply 
made. The supports at the 
edges, though permanently 
attached, do not spoil the 








board for its original use 
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NEW APPRPETANCES 
to aid in 


Cucdeyjotieg 


BARBECUING IN THE BROILER is both 
smart and easy with this new range which 
has a built-in skewer rack and a skewer 
long enough for two small chickens or one 
large piece of meat. The skewer turns 
freely on a swinging support, holding the 
meat just below a special broiler burner. 
Enhancing the atmosphere of a barbecue is 
a kit containing two pottery sauce dishes 
in a wire basket, a basting spoon, large 
fork, pastry brush, and gay asbestos mitt 


A MODERN BREAKFAST BAR now may be obtained for 
attachment to a kitchen cabinet, either old or new, as 
shown at the left. The installation takes hardly any 
time, and will add a convenient, cozy eating nook even 
when there is little room to spare. The material of 
the cabinet should be of sufficient strength to tear 
the extra weight, the frame supports sturdy enough to 
hold alignment, and the arrangement such that either a 
right- or left-hand grouping of seats can be arranged. 
When not in use as a dining unit, the counter provides 
additional work surface within easy reach of sink and 
cupboards. The bar comes covered with hard fiber board 
or linoleurn, is 14” wide, and may be had by the lineal foot 
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Fig. |. This is what became of tin cans 
that fell into the capable hands of Dr 
W. C. Ballard, Denville, N. J. Two sizes 
of cans were used for the post. Others 
provided the material for the silhouette 
nome plote, the bracket, and the lantern 
details of which are shown at the right 
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HAT patience and ingenuity will accomplish 

with tin plate salvaged from cans is demon- 
strated in a striking way by the projects shown on 
these pages—projects that won prizes in a recent 
contest conducted by POPULAR SCIENCE MONTHLY. 
They bear concrete testimony to the originality of 
home craftsmen in creating objects of utility and 
beauty from commonplace materials. 

The picturesque post lantern illustrated in Fig. 1 
for example, was made entirely from tin cans and 
tin-can stock by Dr. W. C. Ballard, of Denville, 
N. J. Beverage and fruit-juice cans of two sizes 
were used for the post, which is 66” high and 
reinforced with a wooden core. Each can is sol- 
dered to the adjoining ones, making a perfectly 
rigid structure. Two folded strips were used for 
the bracket members, which therefore consist of 
four thicknesses of stock. The silhouette name 
plate is cut from the side of a large can. 

A 5-gal. oil can, paint-can lids, and parts of 
small cans furnished material for the lantern. 
This is 1842” high and 9” square at its widest part. 
The cap is hinged and may be opened when it is 
necessary to replace the bulb. Some of the con- 
struction details are shown in the drawing below. 

Exquisite craftsmanship is evidenced in the glass- 
inclosed wall lantern shown in Fig. 2. This was de- 
signed and built by R. Nino, of Eagle Pass, Texas. 
The glass panes were set into individual frames 
formed of U-shaped strips of tin plate, and the 
frames were then soldered together. The two 
middle windows form a door that may be opened 
for access to the candle within. Tin plate from a 
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large candy container, glass, and two pieces 
of iron wire for the hinge and the catch 
were the only materials used in making this 
piece. Those who wish to duplicate it will 
find several helpful hints and a pattern for 
the back in the drawings. 

Another attractive candle lantern (the 
left-hand photo in Fig. 3) was submitted by 
James A. Carl, of Tucson, Ariz. A small 
screw-top can forms the body, to the top 
of which is soldered a cylindrical chimney 
and cap. The can was cleanly cut back to 
half its diameter, the two parts were bent 
out, and the panels thus formed tooled from 
the back. A %” wide strip of tin is folded 
lengthwise from both edges and bent to 
form the handle. 

There seems no limit to the variety of 
things you can make from tin-can metal. 
At first glance this material hardly seems 
the thing to fashion flowers from, but Wil- 
bur Coss, of Clairton, Pa., has done just that 
and done it well, as shown at the right in 
Fig. 3. The blossoms are soldered to twisted 
tin stems. Fernlike leaves are made by slit- 
ting a blank at intervals of 4%” not quite to 
the far edge, and then bending the narrow 
strips so formed alternately to left and 
right, the uncut edge forming a center rib 
or backbone. A basket can be made by slit- 
ting a medium-sized can down from the top 
to within 1” of the bottom at '4” intervals. 
Bend the strips outward, joining their outer 
ends with a piece of stiff wire, which can 
be bent to any shape desired. 

A napkin holder (Fig. 4) made by Wil- 
liam J. Catallo, of Elizabeth, N. J., is cut 
from a single piece of material. Double- 
thickness strips were bent to shape for the 
feet and handle, which were attached with 
tinsmith’s rivets. A decalcomania (trans- 
fer) provides a touch of color. 

All the parts of the HO-gauge hopper car 
shown in Fig. 5, except the trucks, were 
made from tin-can stock. So was the orna- 
mental ship model in Fig. 6. The picture 
frame at the right of it consists of a film- 
pack case mounted in a sheet-metal holder. 

Michael J. Ferro, of Chicago, Ill, made 
the attractive neckerchief slide shown in 
Fig. 7 by sweat-soldering two thicknesses 
of material together, hammering the piece 
to obtain a textured surface, and cutting 
and filing it to shape. The Boy Scout em- 
blem also was soldered in place. A U-shaped 
piece made of a folded strip is soldered to 
the back. 

Something different in cake servers has 
been designed by Frank J. Pizarro, of New 
York. This is illustrated in the right-hand 
photo of Fig. 8. The body is a fruit-cake 
tin, to the bottom of which is soldered a 
114” high section of a 5” coffee can. A 1%” 
plywood ring is cut to fit inside the bottom 
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Fig. 2. Individual glass lights were set into tin- 
plate frames by R. Nino, of Eagle Pass, Tex., in 
making this wall lantern. The open top admits air 
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Fig. 3. Left, an unusually attractive candle lantern made 
by James A. Carl, of Tucson, Ariz. The tooled side panels 
were formed by bending part of a screw-top can inside out. 
Above, colorful flowers, ferns, and a basket, all of tin 
plate, are the handiwork of Wilbur Coss, of Clairton, Pa. 


Fig. 4. This napkin holder is 2” wide, 9” long, and stands 
6” high. The handle and legs are double-thickness strips 


Fig. 5. Ready to roll on any HO-gauge model pike is this 
realistic hopper car. O. Edward Culver, of Rochester, N. Y., 
made all parts except the trucks from salvaged tin plate 
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flange of the cake tin, with a hole 
large enough so that it may be fit- 
ted over the coffee can. The lower 
edge of this ring is rounded off. 
The piece is held with wood screws 
passed through the bottom of the 
large tin. Two pieces of wood, 
each %” by %” by 7%”, are half- 
lapped and fastened with screws to 
the lid. Inverted so that it rests 
upon these, the cover serves as a 
cake tray. The entire piece may be 
enameled or lacquered in any color 
desired. 

Toys are as popular with crafts- 
men as with the children, and one 
way to win the esteem of small 
boys is to build for them such toys 
as Ralph G. Smith, of Newark, 
Ohio, makes from tin cans. His 
steam tractor in the lower photo 
of Fig. 8 is made entirely from tin- 
can stock. The steam roller shown 
in the same illustration is built 
around a simple plywood frame on 
which are mounted a tin-can boiler 
and two rollers made of a coffee 
can and a small evaporated-milk 
can. A sturdy tank truck, shown 
as it looks before being painted, 
consists of two 2-lb. coffee cans, a 
cut-away cocoa can for the cab, 
and an odd-shaped syrup can for 
the engine hood, all mounted on a 
simple wooden frame to which are 
attached six wheels—-the cut-out 





Fig. 7. Attention, all 
Scouts! It's not hard 
to make an arrowhead 
neckerchief slide from 
two thicknesses of tin 


Fig. 6. Left, a picture frame made from a cocoa-can lid by Violet Hogie, 
Watertown, S. D. The ship model is by Harold Jackson, of Kankakee, Ill. 
H. C. Rose, of Carbondale, Ill., used a film pack in the frame at right 


tops and bottoms of small cans. The seat 
is a wood block. Turn in all sharp edges. 
Tin snips or an old pair of heavy shears, 
pliers, a drill and a few bits, and soldering 
equipment are the chief tools needed to 
make any of the projects illustrated. The 


tin plate is easy to solder and to paint. If 
it is left bright, clear lacquer will protect 
it from discoloration. It can also be electro- 
plated with copper and other metals. 


Fig. 8. Right, a new kind of cake box and server. 
Below, toys that roll—the kind children love— 
made of tin cans. The truck has four rear wheels 
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Khe Modern 


-300-Ineher 


By FRANK ZAIC 


ITH planes shaping history, model 
making is in the foreground along 
with other aeronautical activities. Model 


designing is a compulsory part of pretrain- 
ing by the Air Cadet League of Canada for 
prospective recruits of the Royal Canadian 
Air Force. England includes model flying 
in the program of the Air Training Corps, 
which has furnished 70,000 young men to 
the Royal Air Force. In the United States, 
the Air Youth Division of the National 
Aeronautic Association is organizing a 
large Junior Air Reserve for a like purpose. 
Thus making progresses despite 
threatened shortages of rubber, 
sue, and other imported items. 
The present design trend is toward 300- 


model 
balsa, tis- 
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This wide-winged model illustrates the 
trend to the big ships which are giving 
some excellent performances in distance 
flying. The propeller-folding device in 
the close-up is a sturdy one, for 
this type of rubber motor is powerful 


square-inch rubber-powered mod- 

els. Their excellent performance, 
due to the fact an airfoil becomes 
more efficient as its size increases, 
assures further advances. Perhaps 
the greatest single impulse toward 
big ships has been the Wakefield 
Cup competition ruling, which spe- 
cifies a 200-square-inch design and 
a minimum weight of 8 oz. 

These models can be kept in 
sight longer, and the weight of 
timers to bring them down is not 
prohibitive. This equipment can 
also be used to provide variable- 
turn control, thus permitting mod- 
els adjusted for a tight circle to be 
set to fly a very wide circle under 

power and eliminating the critical period 
in high-powered take-offs. 

A commercial kit or plans for a 300- 
incher would, of course, be a convenience, 
but a builder can design one for himself or 
enlarge a smaller design if he keeps in mind 
certain basic relationships. A good ratio 
between a wing’s average width and its 
span is 1 to 8; thus, for a wing span of 
48”, the average width or chord should be 
6”. Another rule applies to polydihedral 
wings, such as in the drawings, which act 
rapidly in bringing or holding a model 
level. For them, use 11.” of dihedral for 
every foot of span; thus, a 48” wing should 


have 6” of dihedral under each tip. The 
sketch shows how to break up the two 
halves. Round tips will do, but tapered are 


more efficient. 

Wing construction may be single-spar or 
multispar, and the undersurface flat or cam- 
bered. A flat undersurface produces good 
flights, but experts prefer the cambered. 
Likewise, the single-spar wing is easier for 
the beginner to notch and cover. Note in 
the multispar drawing the concentration 
of spars on the leading edge. It is possible 
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Out-of-sight flights of six minutes ore possible with models like this. Bright, contrasting colors on the 
fuselage, such as red and yellow, or black or blue to show against clouds, help in following them 


that the ridges formed by them help in ob- 
taining better lift and postpone stalls. 

The fuselage is usually about one fourth 
less than the wing span-——-say 36” for a 48” 
span model. The cross section may be rec- 
tangular, either cabin effect-—-side stringers 
improve the shape—-or turned on edge in 
“diamond” style. The simplest wing mount 
for a diamond fuselage is shaped from wire 
and cemented on as shown. Longerons 
should be fairly hard 5/32” square balsa 
strips. Sheet balsa on the front provides a 
good handgrip for winding or launching. 
The Cahill type of landing gear, if far enough 
back, may be short and still allow propeller 
clearance, as shown in the drawings. 

Although the smaller models’ standard 
stabilizer area of 40 percent of the wing 
will serve, 33 percent is adequate. Construc- 
tion and tip outlines may be the same as for 
the wing, except that a flat undersurface is 
preferred as a camber may warp. 

Rudder size is determined by so many 
things that it cannot be stated definitely in 
percentage of wing area. You may start 
with 12 percent and then observe the model 
under power and in a glide. An undersized 
rudder tends to develop right spins under 
power; an oversized one, left spins. Under 
low power a small rudder may also lead into 
a stall. After tests, make corrections by 
cementing balsa sheets on or cutting off 
the tip. A small fin is helpful in making 
turn adjustments or for use with a timer. 

Just as wing area is needed to lift a plane, 
there must be enough propeller blade area 
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to pull it. A double blade is preferred, for 
the single blade must turn faster to pull 
the same load and will develop more “slip.” 
For the 300-incher, an 18” propeller carved 
from a 2” by 21%” block is suitable. A 
sturdy folding device is needed, since the 
motor uses about 40 strands of %” rubber 
or 20 of 14”. The one in the drawings, made 
by Dick Korda, 1939 Wakefield Cup win- 
ner, holds up well. 

Wings are usually set at an angle of 2 
or 3 deg., and tails parallel to the fuselage, 
or at zero incidence, but better results are 
had with an incidence of about 8 deg. on 
the wing and 6 deg. on the tail. This is 
true because, since all models are adjusted 
to fly close to the stalling point—that is, in 
a very slow glide—wing and tail settings 
remain the same for either climbing or glid- 
ing. The drawings show how the fuselage 
of a low-incidence model plows at an angle 
under power and in glide, while a high- 
incidence model flies directly into the air 
stream. With low-incidence settings, a dia- 
mond fuselage has less drag than the cabin 
type, but with high incidence there is little 
difference. 

Propeller down-thrust may be obtained 
by offsetting the nose plug. With the wing 
on the fuselage, the center of gravity 
is slightly above the center of the rubber 
motor. The propeller thrust line should 
pass through this point. A high wing raises 
the center of gravity, making more down- 
thrust aecessary, and has no advantage, for 
a large stabilizer gives sufficient control. 





Having found a "victim," club members bind his 


Traction Splints and Stretchers 


injuries’ with first-aid splints made in their workshop 


PACIFIC COAST CLUB CONSTRUCTS 
EMERGENCY FIRST-AID EQUIPMENT 


By CHARLES HENRY HUNT 


President, Long Beach Homecroafters 


OME craftsmen who wish to help Uncle 

Sam in his civilian defense program 
may well follow the example of the Long 
Beach, Calif., Homecrafters. This club, one 
of the many clubs affiliated with the 
National Homeworkshop Guild, has made 
several hundred traction splints and stretch- 
ers to be placed in Red Cross warehouses for 
emergency use. Such first-aid necessities are 
excellent projects not only for clubs, but also 
for home-shop owners and school wood- 
working classes. 

It is advisable to consult local Red Cross 
officials to determine just what equipment is 
most needed. The splints and stretcher il- 
lustrated have been used and approved by 
Red Cross instructors, and should be accept- 
able to all local chapters. 

Traction splints. These splints alleviate 
pain and shock and keep broken bones sepa- 
rated and in approximate alignment, thus 
preventing further laceration of tissue and 


shortening healing time. Traction splints are 
standard equipment for Red Cross, Army, 
and Navy first-aid use, and they are gener- 
ally made of metal. Well-made wooden 
splints, however, are thoroughly satisfactory 
and cheaper, and the material is plentiful. 

An adjustable splint of the type shown fur- 
nishes in one unit all the needed parts for a 
traction or a conventional splint for arm or 
leg injuries. Notches hold the ties of cravat 
bandages and are so spaced that the parts 
can be lashed together if the wing nuts 
should be lost. The end notches hold ties for 
sling and traction hitches. One piece A is 
used for an elbow or knee fracture; two such 
pieces, one on each side, serve for leg splints. 
Two short pieces B form splints for the up- 
per or lower arm. 

The entire unit is used as a traction splint 
as shown in the photograph above. Both 
pieces A, adjusted to the proper length and 
clamped, are tied on the injured member, 
which is supported as shown on the two 
pieces B, these being crossed, lashed together 
with a cravat bandage, and slipped into one 
of the notches in A. (Continued) 
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Use plywood for bot) units, cutting two 
pieces A from '%” 5-ply material and two 
parts B from \” or %” stock by band-saw- 
ing to the outside outlines. Run in the ',” 
wide slot in A on the circular or jig saw. 

Bore a %” hole for each notch on a line 4%” 

from the edge; then band-saw to the holes. 

Finally, run all the edges on the shaper 

against a quarter-round cove knife, turning 

the piece over to shape the other face, or use a wood 
file and sandpaper. In the pieces B, drill two 4” holes 
as shown. Thoroughly sandpaper all the parts. Sand- 
wich both of the long members A between the two plates 
B and insert two 1%” by 14” stove bolts to hold them 
together, using a washer and a wing nut on each. 

For a fixed traction leg or arm splint C, made much 
the same way, use '2” pine or hardwood. 

Folding stretchers. Though not as simple. to make, 
folding stretchers are much better than the other types 
if they are to be stored where space is at a premium. 
They should be strong and light and be equipped with 
runners on which they can be pushed into an ambulance. 
For emergency use, they should be shorter than the reg- 
ulation length of 7’ 6” to go into delivery trucks, station 
wagons, or other makeshift ambulances, and no wider 
than 201,” to fit two abreast. 

Make two poles of straight-grain spruce, oak, maple, 
or hickory. Band-saw the handles to size, and fashion 
them on the shaper or with a spokeshave. Runners are 
band-sawed from maple, and attached with 3” by \” 
carriage bolts. Cross braces are of 4%” by 2” stock 
pivoted and notched; the short diagonal brace of %” 
stock. Bolt the braces on one side with 3” carriage bolts 
and use wing nuts to clamp the notched ends. 

: Stretch duck canvas over and around the poles, nail- 
ing it fast with large-headed tacks spaced about 1” 
stretcher will fit into a station wag- apart. The wooden members should be finished with 
on or other temporary ambulance. stain and two coats of varnish and the handles rubbed 
It folds for storage in little space smooth. 


Shorter than regulation size, this 
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FOR FIRST-AID 
INSTRUCTORS 
By PARK A. SOULE 


President, Ashland Home Workshop Club 


EMBERS of the Ashland (Ohio) 

Home Workshop Club, an affili- 
ate of the National Homeworkshop 
Guild, have turned their skill to 
civilian defense by making and pre- 
senting to their local Red Cross 
chapter a number of first-aid kits, as 
well as splints and other necessities. 
The boxes, designed for the use of 
first-aid instructors, hold 30 cravat 
bandages in one compartment, and 
traction grips, splints, bandages and a first- 
aid manual in the other. 

For the body of such a case, 12” wood is 
quite suitable. Pine will serve, although 
hardwood is, of course, more durable. Simple 
screwed or nailed butt joints may be used, 
as the front and back panels make the 
framework quite rigid, but if power equip- 
ment is available, rabbet-and-dado joints 
should be preferred. 

The often-used trick of building a closed 
box, and then sawing it apart to produce a 
perfectly fitting lid and case, may be em- 
ployed to advantage. The 3/16” deep dadoes 
for the dividing panel and the partitions 
must, of course, be cut before the box is 


One side of this kit will hold 30 triangular bandages, 
and the other, partitioned into compartments, contains 
traction grips, splints, bandages, and a first-aid manual 


assembled. Those for the partitions should 
be stopped short of the parting line and 
finished by hand after the case is cut apart. 
Pressed composition wood is used for the 
panel, which rests on the partitions and is 
sprung into the long grooves. 

The two parts are hinged together and 
fitted with a luggage handle or drawer pull 
and two substantial catches. Luggage but- 
tons or wood blocks should be attached to 
the side opposite the handle to afford clear- 
ance for the hinges and to prevent splinter- 
ing of the corners when the case is set down. 
Paint both the inside and the outside white, 
and stencil on the standard Red Cross in- 
signia and lettering, if desired. 
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hEEPING THE HOME 
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When table linen is to be used for more than one 
meal, the tablecloth can be kept cleaner at the 
place set for a small child by using a square of 
ordinary household waxed paper under the plate. 
The paper is fairly inconspicuous to guests, will 
catch spilled drinks and particles of food before 
they spot the cloth, and will save much washing 


Basement clotheslines that can be pushed up out of 
the way when not in use may be made from a few 
pieces of |" scrap lumber or %4" plywood bolted 
to joists as shown above, and a pair of eyebolts 
with wing nuts and a length of galvanized wire 
for each line. The wire should be pulled as taut 
as possible with the eyebolts extended to their 
full length to allow for tightening from time to 
time as the line stretches. Use of galvanized 
wire will prevent rusting from the wet clothes 
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Gripping surfaces of tweezers 
that don't hold properly may be 
trued by working them over a 
piece of folded cbrasive paper 
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Half of a spring clothespin cut 
down, then attached to a piece 
shaped from wood, forms a handle 
extension for measuring spoons 


A sharp knife inserted in the 
edge of a piece of corrugated 
cardboard can be taken safely 
on a picnic or camping trip 





SHIPSHAPE 


TOGGLE SWITCH 


<— WOODEN BASE 


Waking insurance can be had by supplementing the 
alarm clock's ring with the radio. Fix the clock 
to c base so its unwinding alarm key will throw 
a toggle switch connected in the radio power line 


The risk of harming trees and shrubs with a lawn 
mower can be avoided by wrapping the bumper bar 
with a spiral of rubber such as a telephone-cord 
guard. Fasten the ends down with friction tape 



































Nailed to the wall as shown, a section of casing 
from an old tire that is beyond repair will keep 
a milk bottle from being blown over or knocked 
off the porch. To serve as a cushion and prevent 
breakage when the bottle is set down, o circular 
pad of rubber or soft material may be attached to 
the floor before the casing is nailed fast. The 
guard may be painted to match the house woodwork 








NOTCHES 
NEAR END 
OF BLADE 
































Insulated tape, wrapped at 
the center of cortridge-tyre 
fuses, provides a safe grip 
for pulling them from clips 


Notches ground or filed in the 
end of a sickle enable grass to 
be cut close to any obstruction. 
Sharpen the teeth fromecachside 


Labels can be removed from old 
bottles quickly by soaking them 
in water for a moment and then 
holding the bottles near a heater 
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By DAVID MARSHALL 


N THE grown-up railroads, “A. T. C.” 

is a common expression. It means 
automatic train control—an arrangement 
to shut off steam and release the air, thus 
applying the brakes, if a locomotive should 
pass a stop signal unattended. It takes a 
variety of forms, but usually there is an 
electrical track device abreast of every sig- 
nal and a corresponding unit aboard the 
locomotive. With a signal at the stop indi- 
cation, the track device maintains a mag- 
netic field to which the other unit reacts. 

In today’s A. T. C. system, the control 
does not at once stop the train; it first blows 
a warning whistle in the cab and its further 
operation can be canceled only by ‘“answer- 


Automatic 


ing’ the whistle—pressing a button, pulling 
a cord, whatever the system requires. If 
not answered, the device stops the train. 

In model railroading, we stick to the older 
form. Trains come quickly to a halt before 
every stop and automatically resume mo- 
tion when the signal rises to the clear, With 
A. T. C., therefore, trains may operate in 
sequence wholly unattended 


REPEATER RELAYS. Since A. T. C. is a branch 
of signal engineering, we refer to Fig. 1, in 
which all that we need to know about auto- 
signaling for the present is made 
clear. The sketch deviates from ordinary 
practice by having two track relays for 
every block instead of one, but the principle 
remains the same; each additional relay, 
hooked up in parallel with the regular relay, 
only repeats the action of the first 

The No. 1 relay and its repeater both are 
energized, because the No. 1 block is oc- 
cupied, and current is flowing from the 
track battery to the common rail, through 
the wheels and axles of the train to the 
control rail, and through the relay coils 
back to the battery. The No. 2 relay and its 
inactive, because their block 


mati 


repeater are 
is vacant 


POWER CIRCUIT. In Fig. 1 we have the track 
and signal circuits both using the common 
rail. In Fig. 2, we introduce a third rail and 
a third eircuit, also grounded through the 
common rail. For the sake of clarity, we 
leave the signal circuit out. The new ele- 
ment is the power circuit, in which current 
flows from a transformer or other source 
to the third rail, through the motor wiad- 
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ings of the locomotive to the common rail, 
and back to its source. 

Observe that the third rail is sectional- 
ized, every section corresponding to a block 
and all sections mutually insulated. The 
power flows to each section through a sep- 
arate switch—-preferably a toggle switch 
mounted in place upon a diagrammatic 
control map of your whole railroad. With 
such a board you can operate trains in 
every block separately. 


AUTOMATIC CONTROL. Three blocks are em- 
braced in Fig. 3. The sketch is an expan- 
sion of Fig. 2, the third rails are further 
sectionalized, and the repeater relays are 
put to work. We have cut off and insulated 
a short end of every third-rail section just 
ahead of the following block and estab- 


nain Control 
lished a connection by which this short end 
is normally energized from its own main 
segment—a circuit through the contacts of 
the repeater relay belonging to the next 
block to the rear. Let us clarify this. 

Signal designations always run counter 
to the flow of traffic, for the excellent rea- 
son that the signals themselves must face 
oncoming trains and therefore look back- 
ward along the track. A train thus is al- 
ways headed toward the rear of the block 
it occupies. In Fig. 3, the No. 2 block is to 
the rear of No. 1, No. 3 to the rear of 
No. 2. So, too, the short insulated segment 
is at the rear end of each block. 

As things stand in Fig. 3. a train could 
pass from the No. 1 block to No. 2 because 
the latter is vacant. The No. 2 relays are 
not energized; the signal is at the clear and 
the rear end of the No. 1 third rail is re- 
ceiving power via the armature of the No. 2 
repeater relay. But a train could not leave 
the No. 2 block, for the No. 3 block is oc- 
cupied. The No. 3 repeater relay is en- 
ergized, the circuit is broken, and the rear 
end of the No. 2 third rail is without power. 
The signal guarding the No. 3 block is at 
the stop, and a train approaching it will 
come to a halt for lack of power. But the 
instant the train in the No. 3 block pulls 
out of it, the No. 3 repeater and signal re- 
lays become inactive, the signal will go to 
the clear, the power circuit of block No. 2 
will be closed, and the train will move on. 

A final word of warning. Every insulated 
rear end must be short enough to let each 
train roll to a stop just before it reaches 
the next signal, yet not short enough for 
a free-running locomotive to coast across. 



































_ REPEATER 
RELAYS 





























































































































: 
: 
| 


Priority Receiver 


lron cores moving in antefina and oscillator coils tune this set 


ITH tuning condensers becoming in- 

creasingly scarce, a timely interest at- 
taches to this five-tube superhet which tunes 
by varying the induction of the antenna and 
oscillator coils. A core of compressed pow- 
dered iron about 5/16” in diameter and 2}, 
long moves in and out of each coil. These 


« 
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USES NEW-TYPE 
TUNING UNIT 


iron cores are ganged and 
regulated by the horizontal 
tuning dial which, incidental- 
ly, is accurately calibrated in 
kilocycies. The tuning range 
of this set is similar to that 
of any standard-type receiver 
using variable condensers 
550 to 1,500 kilocycles. 

Tubes used are a 12A8-GT 
as a pentagrid converter; a 
6S7 as an I. F. amplifier tube; 
a 12SQ7 as double-diode de- 
tector, AVC, and first audio 
amplifier tube; a 35L6-GT as 
power pentode tube capable 
of an output of 1's watts 
without overloading, and a 
50Z7-G as a half-wave recti- 
fier tube. The heaters of all 
these tubes are connected in 
series with a total voltage of 
approximately 117 volts, 
making a series heater re- 
sistor unnecessary. 

Permeability tuning, as 
this new method is called, 
makes it possible to save 
space, as the space taken up 
by the new tuning unit behind the tuning 
dial is approximately half that required by 
a two-gang variable condenser. And again, 
since the tuning unit already contains the 
antenna and oscillator coils, a further saving 
of space both above and below the chassis 
is obtained. Notice how well-spread the 


Top and bottom views of the chassis show how 
“permeability tuning’ saves space, eliminates 
crowding, and simplifies wiring of the circuit 
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e e N.B.-CONNECT ANTENNA § | TWO GANG PERMEABILITY 
WO POINT"A” WHEN USING } | | TUNER CONSISTING OF 


RECEIVER ON AN AC 11O- } f COILS ANO DIAL 
V2OVOLT LINE, ANDSHOAT | | OPERATING AS AUNIT 


different components are POINTS" AND" B. CONNECT) 
: ANTENNA TO POINT “8 

above the chassis—mo WHEN USING RECEIVER ([°] 
crowding and bunching. {neponcrenont  ROMCORESe}--— 
The same holds true for “AND “BF Siiemmerl 
the underside portion of COM ~~~ 
the chassis: It makes the 
set extremely simple to 
build and wire. ON SPEAMER 

The war may make it HO-HSY. 
difficult to obtain the AC-DC 
exact tube type shown in 
the parts list. To give 
the reader as wide a 
choice as possible, we 
have given, on the wiring 
diagram, alternative tube 
types. The final results 
will be the same, as the 
set will operate satisfac- 
torily with any of the 
tube types listed. The 
socket connectionsin most 
cases will be different. 
For instance, the 50Y6- 
GT rectifier tube has its 
heater brought out to 
pins Nos. 7 and 2 instead 


TO OUTPUT 

































































Alternative tube types given 
in the wiring diagram below 
may be substituted if those 
first listed are unobtainable 



































ANTENNA 12A8 
TUNE NO SUBS 


4-PLATE 
, 
] VARIABLE 3¢ 
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35L6-GT N—* — oat 
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The horizontal slide-rule 
dial is calibrated in i’ 
kilocycles. Tube being 
put into its socket in N 


photo is the 12A8-GT 


Tuning is easy. Left- 
hand knob turns set on 
and off and controls 
the tone. Right-hand 
knob is volume control 


of Nos. 6 and 2 as in the case of the 50Z7-GT. If the 
35A5-LT is purchased, be sure to buy a “loctal” socket 
for it instead of an “octal” socket. 

Volume is controlled by the '2-megohm (500,000- 
ohm) variable resistor. Tone is controlled by a 50,000- 
ohm variable resistor and .02 mfd. tubular paper con- 
denser connected in the grid circuit of the 35L6-GT. 
This arrangement provides an excellent method for 
artificially boosting the bass notes. It also helps in re- 
ducing static by decreasing the value of the high notes. 

In order to make the mahogany cabinet as compact 
as possible, the 5" permanent-magnet speaker is mount- 
ed on top of the cabinet directly over the center of the 
chassis, facing upwards. It is a good idea to have the lid 
of the cabinet removable; otherwise it will be impossible 
to slide the chassis in and out of the cabinet unless the 
speaker is first removed, since the dial will not clear it. 
Of course the height of the cabinet could be increased, 
but this was not found as practical a method, as it would 
tend to unbalance the general appearance of the cabinet. 

It will be noted that two holes are drilled in the front 
of the chassis just below the center of the tuning dial. 
These are for adjusting the two trimmer condensers of 
the tuning unit. 

In setting the tuning dial, it should be borne in mind 
that with the cores of the antenna and oscillator wind- 
ings moved all the way out, the set is tuned to the 
1,50-kilocycle end of the dial. 
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Cabinet cover, below, serves as a 
baffle for the 5” P.M. speaker. The 
back is left open for ventilation 








Permeability tuning unit 


P. M. speaker 5”. 
Universal output transform- 


Iron-core L.F. transformers, 
Filter choke, 20 henrys, 500 
Line cord and plug, 9’ 
Volume control, 500,000 ohms. 
Tone control and switch, 50,- 
Cadmium-plated chassis, 2” 
Octal tube sockets (five). 


Paper tubular condensers: 


Mica condensers: .0001 mfd. 


Electrolytic condensers: 8 


Carbon resistors: % watt, 


Cabinet, 8” by 8” by 104”. 
Tubes: 12A8-GT, 6S7, 12SQ7, 





LIST OF PARTS 


(with trimmers C, and C,). 


er 
456 kc. (two) 


ohms. 


000 ohms. 


by 7” by 9”. 


.05 mfd., 400 volt (six); .02 
mfd., 400 volt. 


(three); .00033 mfd.; .00075 
mfd.;.00007 mfd.; .002 mfd.; 
.006 mfd. 


mfd. 450 v. (two); 25 mfd., 
50 v. 


500,000 ohms (two); % watt, 
300,000 ohms; % watt, 2 
megohms; % watt, 100,000 
ohms (two); % watt, 50,000 
ohms; % watt, 1,000 ohms 
(two); % watt, 20,000 ohms; 
1% watt, 400 ohms; % watt, 
300 ohms; 1 watt, 200 ohms. 


35L4-GT, 50Z7-G. 











Servicing Wour Radio--ar:t 4 


a 


You can get a repair kit for fixing up your old cabinet 


Deep scratches and dents are filled with stick shellac 


. while slight ones are removed by a special polish 


French polishing can be done with new synthetic materials 


. and rubbing with fine steel wool gives a satiny finish 


\ 


ANY radio cabinets today are in 
M sad need of repair. The old finish 
has peeled off in places, nicks have been 
made in the wood, and maybe a few 
scratches have appeared. 

Various kits are now on the market 
which will enable even an _ inexperi- 
enced person to patch up anything from 
a small scratch to a bad dent. First 
take the spatula which comes with the 
kit and heat it over the alcohol lamp. 
With the heated spatula melt a shellac 
stick cement of the proper shade and 
color into the hole, scratch, or dent. 
Once the imperfection is filled, it is 
smoothed off as well as possible with 
the spatula. The high spots are scraped 
off with a razor blade or sandpaper, 
and then rubbed down with fine steel 
wool and polished. Care should be 
taken not to injure the surrounding 
finish. Always make sure the spatula 
is c‘ean and never use matches or a 
candle to melt the shellac stick. 

For slight faults and scratches on 
the cabinet, you can use a _ special 
scratch remover and polishing liquid. 
This usually is made up into a con- 
venient applicator with a felt brush at 
one end. Touch the injured spot with the 
brush and the mark disappears. 

Synthetic materials now on the mar- 
ket make French polishing a simple 
matter. A small additional amount of 
the liquid is placed on a pad already 
saturated with the French polish and 
rubbed over the surface of the cabinet 
with a circular motion until a high 
gloss is obtained. Fine steel wool, light- 
ly used, will tone down the gloss. 
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HOME TESTS EXPLAIN PLANT LIFE 


the biggest chemical factory in the 
The lives of all animals, man includ- 
for they alone can 


S*ine bin plants, collectively, constitute 


world. 
ed, depend upon them 


transform simple chemicals of the atmos- 
phere and the earth into the complex sub- 


CONCENTRATING MINERALS. Plants get miner- 
als from the soil in extremely dilute solu- 
tions—-say, one part in 400 parts of water. 
Where does the excess water go? To find 
the answer, cover a jar of water with a 
piece of cardboard, having a hole just large 
enough to admit the stems of a bunch of 
freshly picked leaves. Invert a second, emp- 
ty jar over the leaves, as below. Set the 
combination in the sunlight. After several 
hours, the inside of the upper jar will be 
coated with droplets of water that comes 
from pores on the under side of the leaves. 


stances that we call food. How they do it 
remains today a mystery, not yet completely 
understood by men of science. But enough 
facts have been discovered to yield signifi- 
cant clues—and, incidentally, entertaining 
demonstrations like these. 


SUNLIGHT HELPS MAKE STARCH. With a strip of 
opaque black paper, cover both upper and 
under sides of a broad green leaf as at far 
left, leaving the leaf attached to the plant 
until bright sunlight has fallen upon it fora 
whole afternoon. Then soften the leef for a 
few minutes in boiling water. Next, boil it 
in alcohol to remove the chlorophyll or green 
pigment. Steeped in a solution of iodine, the 
leaf will now turn dark brown or black 
where it was exposed to sunshine; the cov- 
ered part remains colorless. The color-pro- 
ducing effect of iodine, shown at near left, is 
a positive test for starch. 


PHOTOSYNTHESIS. Why don’t we use up the 
oxygen in the air? Photosynthesis, main 
food-building process of plants, offers an an- 
swer. In sunlight, green leaves take in car- 
bon dioxide from the atmosphere and turn 
it into starch and sugar, giving off oxygen in 
return. Put a water plant in a large jar, be- 
neath an inverted funnel with a test tube 
over the neck, all being filled with water. 
Leave the setup in the sun for half a day. 
Part of the water in the test tube will be 
displaced by gas. Carefully remove the test 
tube and thrust a glowing splint into it. The 
wood bursts into flame, showing that the 
gas is oxygen. 





HOW LEAVES BREATHE. In the ex- 
periment described at the bot- 
tom of the preceding page, you 
saw that leaves “inhaled” car- 
bon dioxide, and ‘‘exhaled”’ oxy- 
gen. That happens in sunlight. 
Now place a small potted plant 
and a glass of clear limewater 
under a large jar in a dark 
place. After a few hours you 
will find that the limewater has 
turned milky. This time the 
leaves have “breathed’’ much 
as we do, inhaling oxygen and 
exhaling carbon dioxide. The 
limewater serves as a test for 
the presence of carbon dioxide. 
So that the gases will not be 
diluted by leakage, the edge of 
the jar should be sealed with 
petroleum jelly during the trial. 
Like many other chemical re- 
actions, that of photosynthesis 
appears to be reversible under 
changed conditions. 


WHY TILLED SOIL HOLDS MOISTURE. Pack two 
tall glasses with equal amounts of earth. 
Now loosen the top three inches of soil in one 


of the glasses, by cutting it up with a knife 
or stick. Add an equal quantity of water to 
each glass, and weigh them carefully. Let 
them stand exposed to the weather*for half 
a day, and weigh them again. Both will have 
lost weight, from evaporation of water, the 
loss being much greater for the glass with 


the unscratched soil. Loosening the top 
layer of earth breaks the pores through 
which water normally rises by capillary ac- 
tion, delaying the escape of moisture. 


HOW WATER RISES IN PLANTS. In a glass of 
plain water, support an inverted thistle tube 
whose mouth has been tightly covered with 
nonwaterproof film. The bulb and part of 
the neck should contain strong salt water, 
colored with ink. In half an hour, the col- 
ored water will rise in the tube. Likewise, 
water or weak solutions enter plant mem- 
branes containing denser solutions. 
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How to Put on a Chemical 


OULD you like to stage a program 
f magic at your school 

assembly, at the church entertain- 
ment, or in your own home? Here are 
stunts around which you can 


chemical 


some sure-fire 
build such a show 

Dancing moth balls’ provide an exhibit 
which you can stand at one end of your 
magic table, to mystify the spectators 
throughout the Without apparent 
cause, these balls repeatedly rise to the top 
of a liquid in a jar, hesitate there a mo- 
ment, and drop to the bottom again. The 
secret is carbon dioxide gas which adheres 
to their surfaces and buoys them to the top, 
where it frees itself and permits them to 
drop again. Fill any tall glass with water 
and add a little sodium carbonate. Then 
drop in a few moth balls, and add, without 
stirring, a little tartaric acid. After the 


show 
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A white cloth and a blank piece 
of paper are transformed into a 
waving flag and a flaming mot- 
to in a bit of chemical magic 
that makes a stirring patriotic 
finale for a scientific program 
at your home, school, or club 


first violent bubbling, gas 
will continue to be gener- 
ated invisibly 
A liquid which continu- 
ally changes color may 
stand at the other end of 
the table, in a _ beaker 
which sits on a small elec- 
tric hot plate, and is il 
luminated from behind. It 
is made by dissolving a 
few crystals of cobaltous 
chloride in denatured alco- 
hol. Because the alcohol absorbs water from 
the crystals, the solution appears blue. If 
you now warm the solution a little, and add 
cold water, drop by drop, until the solution 
turns pink, it becomes an extremely sen- 
sitive indicator of changes in temperature. 
Warm it, and it becomes blue; cool it, and it 
changes back to pink. By having an assist- 
ant secretly turn on and off the heat in the 
hot plate, during your show, you can make 
the spectators imagine they are “seeing 
things” when the color changes. 

Borrow a small handkerchief from a 
member of your audience. Quickly dip it 
in a clear solution, wring it a little and, 
while holding it away from you with a pair 
of pliers or tongs, light it with a match. 
The handkerchief blazes fiercely, flames ris- 
ing a foot in the air. The lender is certain 
his handkerchief is gone. When the flame 





By 
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Show 


burns out, however, 
found to be as good 
and even unscorched! 

The liquid is merely rubbing alcohol 
mixed with an equal volume of water. Wet 
the handkerchief thoroughly with it. When 
the handkerchief is lit, the alcohol vapor 
burns, while the water keeps the cloth be- 
low burning temperature. If your table is 
inflammable, burn your cloth over a pan or 
dish, to catch it if it should drop acci- 
dentally. 

After handing back the handkerchief to 
its surprised owner, you pull out another 
one from your own pocket—this time a blue 
one. Show everyone its color. Then crum- 
ple it in your cupped hands and blow your 
breath through it a minute.. Open your 
hands again, and the handkerchief is white. 

Again, cobaltous chloride is the secret of 
the color change. Make a weak solution of 
the crystals in plain water, and soak a 
small, thin handkerchief in it. If you now 
dry the handkerchief carefully over heat, 
its color will be bright blue—the color of 
the dehydrated crystals. Slight moisture, 
however, as from your breath, will turn it 
back to an extremely pale pink, which is 
practically white. The change may be re- 
peated endlessly. 

You can appear to light a candle with a 
glass rod, by first piling a little mound of 
a mixture of powdered potassium chlorate 
and powdered sugar around the wick. Pre- 


the handkerchief is 
as ever—unburned 


“Dancing moth balls’ mysteriously rise to the top 
of a jar of water, then sink again. Carbon dioxide 
bubbles generated in the water are the explanation 


pare only a very small quantity of this 
mixture at a time. Do not rub or grind the 
ingredients together, but mix them gently, 
as the friction of rubbing might ignite them 
spontaneously. You now light the candle 
merely by touching the mixture with a glass 
rod that has a drop of strong sulphuric acid 
clinging to its tip. The acid extracts water 
from the sugar, leaving hot charred carbon 
which bursts into flame with the oxygen 
liberated by the potassium chlorate. 

A stunt in which smoke 
seems to be blown into 
sealed and covered drink- 
ing glasses is puzzling to 
the layman. The magician 
produces two empty glass- 
es, places them mouth to 
mouth, and covers them 
with a cloth. He then blows 
smoke from a cigarette, or 
a piece of burning paper, 
toward the glasses. A mo- 
ment later he uncovers the 
glasses, lifts off the top 
one, and a cloud of smoke 
billows forth. 

The smoke is, of course, 
generated inside the glass- 
es. Before the trick, a few 


"Smoke" appears inside two cov- 
ered glasses. Ammonia in cne and 
hydrochloric acid in the other 
react to form ammonium chloride 
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drops of hydrochloric acid are poured into 
one glass and a few drops of strong am- 
monia into the other. Rotate each glass to 
distribute the liquid in a thin film over its 
inside surface, and pour out any excess. 
Keep the glasses as far apart as possible 
before the trick is performed, and finally 
bring them together quickly, as the reac- 
tion is almost instantaneous. The fumes of 
the two substances form a fine precipitate 
of ammonium chloride, which 
resembles white smoke 
To “make the lady blush,” ob- 
tain a portrait and paint the 
cheeks carefully with a little 
phenolphthalein dissolved in al- 
cohol. Just before you attempt 
the trick, dampen the cheeks 
again by spraying with a little 
water from an atomizer. To car- 
rv it out, let several members of 
audience compete with 
telling the lady 
tells a 
marticularly good one, hold a 
that has been dipped in 


your 
each other in 
stories When someone 
finger 
strong ammonia in such a posi- 
tion that the fumes will contact 

moistened 


turn pink, owing to 


cheeks. Immedi 


ately they 
the reaction of the 


the phenolphthalein 


i+} 


alkaline ammonia wit 
For a patriotic finale, you can change a 
piece cloth into an American flag 
Outline lightly a flag on a cloth, 
ind fill in the red stripes with a strong solu- 
tion of potassium thiocyanate, and the blue 
field with a solution of potassium ferrocya- 
nice By this cloth from behind 


white 


prec e of 


spraying 
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“Making the lady blush.” If 
a good story is told, the 
cheeks of the girl in the 
photograph turn crimson! 
The picture is prepared by 
painting the cheeks with a 
phenolphthalein solution. If 
the finger is moistened with 
strong ammonia and held 
neor the picture, the cheeks 
turn red. The color vanishes 
as the cmmonia evaporates 


Lighting a candle by touch- 
ing the wick with a glass 
rod. Prepare the candle by 
rubbing into the wick some 
powdered sugor mixed with 
powdered potassium chlo- 
rate and piling a little more 
cround it, as in the inset 
below. Light by touching it 
with a rod to which clings 
one drop of sulphuric acid 


mizer filled with 

of iron chloride 

make the 

me forth vividly. 

You can couple this f 

appearance with some word 

outlined in fire. The word should be written 

on a piece of heavy paper, with a strong 

solution of potassium nitrate in water, and 

allowed to dry thoroughly. You may ask the 

audience to suggest a word, having a stooge 

call out the one you have already written. 

When you touch a lighted cigarette or match 

to the writing, the letters will burn, outlin- 
ing the word. 


colors 


lag 
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C y athercd. Iz: nga 
by ROY PINNEY | 
Philadelphia Natural History Salon 
Film: Kodak Plus-X 





Kopak PLUS-X FILM, with which Mr. Pinney made There is a Kodak Film especially 
his flash shot, is fully panchromatic. Combines extra designed for every picture-taking 
purpose .. . Meet the complete 
Kodak Film Family at your Kodak 
ments free from disturbing graininess. Has a special dealer's. .. . Eastman Kodak 
antihalation base. Available in rolls and packs. Company, Rochester, N. Y. 


speed with unusual fineness of grain. Negatives made 


under adverse light conditions yield generous enlarge- 
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YOU DON’T NEED TO BE A MECHANIC 
TO UNDERSTAND THIS SLOGAN 





~—AS MILLIONS KNOW 





— MORE VITAL TODAY THAN EVER. 


Even if your cylinder walls are badly worn. it's 
probably not too late to save them—by the in- 
stallation of Hastings Steel-Vent Piston Rings. 
Any good mechanic can install them — quickly 
and economically. 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 


 MRSTINGS 
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IN CARS, TRUCKS AND TRACTORS 


The General Drives a Truck 


(Continued from page 53) 


dream about personal affairs or world prob- 
lems, letting his attention wander. 

These principles for the selection of driv- 
ers are among the subjects studied in the 
two-weeks officers’ course at Holabird, but 
by far the greatest part of the time is spent 
on the physical maintenance of vehicles and 
equipment, and 54 hours of work is put in 
on first-echelon maintenance alone. The 
echelons, in this usage, are the four divisions 
into which Army motor care and repairs are 
organized. They range from first echelon, 
the maintenance and minor adjustments the 
driver can provide for his own car, back to 
fourth echelon, the complete repair and 
overhaul service available at a _ fully 
equipped base shop. 

In many ways, first echelon is the most 
important, because it is the most truly “pre- 
ventive” maintenance. The procedure for 
drivers is worked out in full detail, with 
schedules of required examinations and 
check-ups before, during, and after opera- 
tion of the vehicle, as well as more elaborate 
adjustments and checks at weekly and 
monthly intervals. Just to give an idea, the 
“Before Operation” routine starts with an 
examination of the car in general for leaks 
of any kind, and ends with the completion 
of the engine’s warm-up period. In between 
come 14 other check-ups— inside, outside, 
and under the car. The “After Operation” 
schedule includes 45 checks “to be sure ve- 
hicle is ready to operate again at a mo- 
ment’s notice.” 

Apparently some drivers always will cut 
a corner here or there to save themselves a 
little trouble--and some of them even man- 
age to survive the practice. But that isn’t 
going to be too easy for Army drivers, and 
it seems reasonably certain that several 
hundred thousands of Americans eventually 
will return to private life with the solid les- 
sons of Preventive Maintenance thoroughly 
drilled into them. And that should have a 
noticeable effect on the automotive customs 
and habits of the nation. 

The postwar period may even bring the 
country a standard, unified set of driving 
arm signals, based on the Army signals il- 
lustrated on Page 53. 

“Clear signals are essential to safety,” an 
Army slogan points out. “Make your sig- 
nals clear and definite .... no driver is a 
mind reader. Give them in ample time.... 
and make them last long enough.” 

That sounds like good sense and personal 
“preventive maintenance” for peacetime as 
well as for war. 
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...Dut here is one worry you can avoid 


For your peace of mind, don’t say “grease 
job.” Insist on genuine Marfak 40-point 
Lubrication Service. At Texaco and other 


good dealers everywhere. 


OU can still use a worn-out, patched- 
up hose... but wot a broken-down 
automobile! 

That's why king pins, tie rods, drag links, 
bearings and other vital friction points re- 
quire the extra care, the superior protection 
of stem-to-stern Marfak chassis lubrication 
every 1,000 miles. 

Marfak helps add miles to your car's life 
because it’s super-tough. Applied by chart— 
not by chance—it resists wear-out, wash-out 


and squeeze-out. 


Tune in the TEXACO STAR THEATRE 


every Sunday night—CBS 


Gete lialeons a TEXACQ DEALERS 
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KEEPS YOUR MODELS IN 


Le 


@ Just a few drops keep 
your models humming. 
Mobil Handy Oilis non- 
gumming, penetrating. 
Also fine for household 
appliances, shop and 
gardentools,and points 
aboutacar.Convenient 
wall bracket free with 
every can. 





e Mobil Upperlube ; 
reaches the cylinders of 
the engine asamist with 
the gasoline. It produces 
an adsorbed film on the 
metal surfaces, which 
provides lubrication at 
starting, andother times = 
when the regular oil supply may be 
inadequate, thereby guarding 
against scuffing and undue wear. 


MOBIL UPPERLUBE 


Buy Where You Buy 
Mobiloil or Mobilgas 





J 


Mobilgioss - Mobil Stop-Leak + Mobil Radiator Flush 
Mobil Hydrotone - Mobil Handy Oil - Mobil Uppertube 
Mobil Window Spray - Mobilwax - Mobil Spot Remover 


BY SOCONY-VACUUM 














How About Synthetic Rubber? 
(Continued from page 68) 


line and other fractions from refinery gases. 
If necessary, some of the domestic and in- 
dustrial consumption can be eliminated, 
which will add to the available supply. 

Gasoline refineries also produce large 
quantities of butane for their own gasoline 
blending. Here also the yield can be im- 
proved in many cases at the cost of some 
plant additions. Moreover, as the consump- 
tion of motor gasoline is brought down by 
conservation measures, there will be more 
petroleum for cracking to produce butane 
directly, less butane will be needed for 
blending, and the present butane content of 
motor gasoline can be reduced to afford 
additional supplies. These considerations 
must be brought home to the average 
motorist. 

Some of the same materials go into syn- 
thetic rubber and 100-octane aviation gaso- 
line. In a sense, therefore, the two are com- 
petitive, even though combination units are 
being built to produce the ingredients of 
synthetic rubber and the gasoline for our 
flyers. 

tecently, Standard Oil Development Com- 
pany’s technicians worked out a procedure 
for their latest “fluid catalyst” cracking 
plants which, in a pilot plant, demonstrated 
that the process could not only enormously 
Step up the output of materials for buna 
and butyl rubber, but also increase the out- 
put and quality of aviation gasoline. 

The principal steps in the production of 
synthetic rubber may be summarized as 
follows: 

1. Accumulation of butanes and other 
base stocks. 

2. Treatment by cracking, hydrogena- 
tion, etc., to produce butadiene and other 
intermediate stocks. 

3. Purification. 

4. Polymerization to produce rubber. 

5. Treatment and fabrication of the 
raw rubber. 

The oil industry, obviously, should be re- 
sponsible for 1, 2, and 3. Item 5 belongs to 
the rubber industry. The same would seem 
to apply to Item 4. But it may be argued 
that transportation problems would be 
simplified if, instead of shipping liquid buta- 
diene to the rubber plants in tank cars, 
under pressure, rubber were polymerized at 
or near the refineries and shipped to the 
rubber plants in box cars. Maximum effi- 
ciency might even cali for locating some of 
the rubber plants near their source of sup- 
ply. But obviously complicated readjust- 
ments may be involved. 
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HOME WORKSHOPS 
Aid War Program in 2 ways 


{o 5 
Wr 
SL, ked away in b 
ucked away in basements and 
garages from Maine to California 
are tens of thousands of vitally important 
machine tools. Operated in home workshops, 
these tools are bringing happiness and 
“release’’ from the speed and strain of mod- 
ern life to a growing army of home craftsmen. 
Today, Uncle Sam is mobilizing this reser- 
voir of tools and this reserve army of hobby- 
ists for the desperate battle of war production. 
For, vast though America’s manufacturing re- 
sources are, they must be reinforced by every 
available bit of man and machine power 
to speed the arming of our fighting forces. 
Already hundreds of lathes and saws and 
drill presses, which once turned out furni- 
ture, model planes, ships and novelties are 


producing parts for guns and planes and 
shells on war-order sub-contracts. 

Now, through the pooling unit of the 
Division of Contract Distribution of the War 
Production Board, every machine and 
every home craftsman in the country is 
asked to enlist in America’s victory pro- 
duction army! 


Send for FREE Booklet 


If you own a home workshop or are in- 
terested in machine handicraft . . . for 
business or asahobby. . find how you 
can enlist your skill and your machine 
tools in behalf of your country! Send 
for “Happiness is in Your Hands.” It 
gives full details of how happiness can 
be obtained through creative handwork 

and contains practical suggestions for 
building up your own home workshop 





Hundreds of thousands of men are gain- 
@ ing greater efficiency for war work by 
spare time craftsmanship 


MILWAUKEE 
. YY 
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Small parts for guns are being turned 
® out by hobbyists in hundreds of home 
workshops like this 


‘ COMPANY , 
THE DEL ane AVS Milwaukee, Wis. 


SOpy 

n: Please send me FREE ov? sail 

Gentlomrooklet “Happiness 15 io ee 
ot Jeg how to build up 4 home we 
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Address 
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jt Ways ‘ow 
SKA YF © 


@ IN THE AIR—on the railways 
and highways—on construction 
projects—in the factories and on 
the farms . . . wherever equip- 
ment is on the go, repairs are 
needed to keep it going. This 
requires millions of files — in 
hundreds of kinds, cuts, sizes. 

To conserve file steel: (1) use 
good files—that give the maxi- 
mum of efficient service; (2) 
use The right file for the job. 

The wise shop operator will 
ask his hardware or mill-supply 
house for Nicholson or Black 
Diamond files, because he 
knows that quality counts, and 
that Nicholson makes a file for 
every purpose. Twelve perfect 
files in every dozen is the guar- 
antee of the world’s largest file 
manufacturer. 


NICHOLSON FILE CO. 
Providence, R. 1, U.S. A. 


(Also Canadian Plant, 
Port Hope, Ont.) 





NICHOLSON 


OL 
FILES ‘Pineose S532 


Lo 
HUA. 
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Diamond Dies 


(Continued from page 103) 


exit on the other side of the die. The curve 
from entrance to exit must be perfectly 
smooth; if there are “steps” in it they will 
break the wire being drawn. To avoid 
“steps,” the needle must have a “guide,” 
1/10,000 of an inch long, that is a straight 
cylinder; then it must be shaped to drill out 
the desired bell-mouthed entrance and exit. 

The recently perfected drilling machine 
mentioned previously has a grinder con- 
trolled by a micrometer adjustment that 
makes the proper shaping of the guide and 
needle automatic. The grinder is a wheel 
made of diamond dust compounded with 
metal; it wears away a millionth of an inch 
in a day’s operation, and must be adjusted 
every four hours. Used in this machine, a 
needle is good for 20 or 30 sharpenings, and 
in eight hours of operation over an hour is 
saved by not having to change needles. 

One of the most difficult operations in the 
making of small diamond dies is the pierc- 
ing of the back of the stone. The drilling 
is started from the entrance side and con- 
tinued two thirds of the way through the 
diamond. Then it is completed from the 
other side. A newly developed device, based 
on optics, made available to American die 
makers by the British government, makes 
this work much easier by enabling the op- 
erator to center the die with such precision 
that the axis of the back piercing is certain 
to be coincident with the axis of the portion 
already drilled. 

After the drilling is completed the interior 
of the die must be polished to perfect 
smoothness. This is done by a machine in 
which the die is held at various angles while 
its parts are polished by a revolving and 
oscillating bronze wire. 

Polishing completed, the die is sent to the 
inspection department, where it is examined 
through a powerful microscope and checked 
for size by a soft wire being drawn through 
it and then measured with a micrometer of 
special design. The die then is mounted, and 
is ready for service. 

The making of a small-size diamond die, 
American fashion, takes about 20 hours of 
highly skilled work. Such dies sell for from 
$25 to $50——the average is $40. Dies ranging 
from .0019 to .004 inch, which are much 
easier to make, sell for about $15. Those 
prices seem very small change when you 
compare them with the cost of a Flying 
Fortress or even a medium tank—but dia- 
mond des are one of the little things, the 
tremendous trifles, which are playing a big 
part in this war.—ARTHUR GRAHAME. 
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Gus Figures Out 
a Gilhickie 


(Continued from page 127) 


“Sometimes the gasket of the choke cover | 


shrinks or breaks and allows cold air to get 
in. That slows down the operation of the 
choke. The only sensible thing to do is to 
put in a new gasket. 

“Sticking choke valves can cause trouble. 
If a valve sticks open, the result is hard 
starting. If it sticks closed, or even partly 
closed, the result usually is hard starting 
and poor engine performance. 
valves usually are caused by a bent shaft or 
by sloppy valve installation, but sometimes 
the cause isn’t anything more serious than 
dirt. If the parts are damaged, they should 
be replaced. Well, Doc, I'll have to be start- 
ing for the Park House, or they won't have 
any dinner left when I get there.” 

“T'll eat with you,” Dr. Marvin said. 
wife is having a day down in the city. Do 
you know what I'd like to do if I had a 
couple of spare hours this evening, Gus? 
I'd like to take one of those automatic chokes 
apart and see just how it works. They’re 
interesting—what was it that Ez Zacharias 
called them?” 

“Gilhickies,”’ Gus told him, grinning. “A 
gilhickie is first cousin to a gadget. I like 
all the new gilhickies and gadgets modern 
cars have, Doc 
interested in automobiles!” 


Time a Factor in Drunkenness, 
Laboratory Tests Reveal 


DRUNKENNESS does not depend altogether 
on what you drank, but also on when you 
drank it, according to tests conducted by 
Drs. Henry Newman and Mason Abramson, 
of the Stanford University Medical School. 
Their results indicate that standard police 
tests, based on the concentration of alcohol 
in the system, may not be accurate criteria 
of drunken driving. Two men were tested 
by requiring them to aim at a moving target 
while under the influence of alcohol. <Ac- 
curacy dropped rapidly after the first drink, 
but gradually returned to normal despite 
small doses which kept the alcohol con- 
centration in their systems constant. The 
conclusion is that the presence of alcohol in 
the system over a period of several hours 
effects a change in the response of the 
nervous system to alcohol with the result 
that concentrations which originally pro- 
duced drunkenness no longer are capable 
of showing this effect. 
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figuring them out keeps me 


e mention PopuLtaR Science MONTHLY when writing to advertisers. 


WARTIME 


WITH 
SMOOTH-ON 


By using SMOOTH-ON to stop leaks, fill 


_ cracks and tighten loose parts on plumbing 


“gone | ¢ eating systems, on your car, and on 
Sticking | and heating systems your 


utensils, tools, etc., you can save many 
hard-earned dollars. But even more im- 
portant, by repairing with SMOOTH-ON 


you will be helping to win the war. 


It’s easy to use SMOOTH-ON. No heat or 
special tools are required. All you do is 
mix SMOOTH-ON with a little water, and 
tamp it into the hole or crack or between 
loose parts. Our FREE HANDBOOK 
shows you how a few cents worth of 
SMOOTH-ON can save both money and 
materials, 


Buy Smooth-On in 154-o0z., 7- 
oz., and larger cans from your 
dealer or if necessary from us, 
For your protection, insist on 


genuine SMOOTH-ON., 





' MAIL COUPON FOR BOOK | 


Peewee eee eS Sa aeaw ss. = &@ =e 


SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 





Name 


Doit with SMOOTH'ON 
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*PANOPTES, the all seeing, was the word the Greeks had 
for the hundred-eyed Argus [ Apyos.] of ancient mythology. 





‘ COMPARISON 
with his modern 
namesake —the an- 
cient Greek Argus 
could see but little. 
Optical science has 
become one of the 
Po wim meen New Construction Kit Builds 
acturing, and Argus, . ™ 
with greatly in- | Modern Canadian Corvette 
creased facilities is , 
rapidly becoming § DEVELOPMENT of modern sea war- 
this —— " A fare, 160’ long corvettes are being built 
Its panel qual- by England and Canada on a mass produc- 
ity and precise mass tion basis to do the work of destroyers in 
production methods : guarding convoys and fighting submarines. 
are now applied to 9 Each is armed with a 4” gun forward and 
the manufacture of J two depth-charge guns and a pom-pom ( anti- 
lenses and precision aircraft gun) aft. The large bilge keels are 
instruments for _the designed to counteract rolling in heavy seas. 
Government services. & Our construction kit No. 16S for building 
: the 20” Canadian corvette model above in- 
argus cludes all hull and spar material, full-size 
INTERNATIONAL INDUSTRIES, INC drawings, and 31 finished fittings ( bell, bitts, 
AMM ARBOR MICHIGAN chocks, ventilators, anchors, propellers, gun, 
and pom-pom). It is shipped postpaid for 
$6.757. 
For an illustrated list of our other kits, 
send a stamped, self-addressed envelope. 


Everything you need plus 12 Hints to Better 
, Bargains in Still or Movie Cam- 
Supplies. Dozens of new items 


6M. Fishing schooner WE'RE HERE, 9'”" long. $ . 
you ever thought available this SM Racing ketch, planked hull, 18” long over 
‘ y items are shipped POSTPAID. At all, 2%.” beam, sails included 
LOW PRICES CASH or TERMS. Satisfaction 9M. U. 8S. Destroyer. Mayo class, 12%" long 
MONTGOMERY WARD today (finished capstan and anchors) 
» fattleship U.S.S. TEXAS. 3’ long. sca 
MILL Photographic Dept. PS-842 __ Chicago, tt. aa > * 
. Clipper, SOVEREIGN OF THE SEAS. 20 


PHOTO hull 26 overall Kit wludes anchors 
flags. bell, capstan press ladder 

s Fishing schooner BLUENOSE 17%" hull 

ENL scale, %” equais 1’. Kit includes anchors 


wheel, bell 
ls Photography yo »bby be you want 
ofitable easy b ess at he : ° . ve * th pi ‘ 
a pr a asy n 4 me’ Make Note: If you live west of the Mississipp Rive 





flags, mast rings 


yourse! 
ourself cents to price marked with an asterisk 
TOMATIC. No experience cents to prices marked with a dagger (tT) 


S any picture, 97.94 ANY 


Interesting circular 


IDEAL-X, 148 West 23 St., New York SIZE 





Popular Science Monthly, Dept. 82A 
ae Se Cee. easure, of 353 Fourth Avenue, New York, N. Y. 


Free Booklet. 


: NEW YORK INSTITUTE or PHOTOGRAPHY ease asad me Mit , 
10 West 33 St New York City F e send me K for which I 


BE COMFORTABLE-J inclose (or send C.0.D 
SLEEP OUTDOORS s 
Send for ‘‘Outdoors W ith eS 


telling famous camp tricks and trail se- 
crets to make your outdoor vacation more 
comfortable, pleasant, and safe. See styles 
of Ta-pat-co sleeping bags and other : 
outdoor equipment in beautiful colors. F i (Please print your name and address very clearly ) 


Write today—it's FREE! Address . . : he C.D. c& » a 
ou save e C.).D. charge by sending your 
The American Pad & Textile Co. remittance with this order. Remit by money 
a 53, Greenfield, Ohio order, check, or registered mail. This offer is made 
. only in the United States. Also see note above. 
FOR THE 


OUTDOOR 
MAN 


City State 




















‘Y FIND 
STANLEY CHISELS 
LAST LONGER” 





You'll find Stanley Chisels in most 
carpenters’ kits because they need the 
extra toughness, the careful tempering 
to assure a keen edge, the long-lasting 
dependability. 

Stanley Socket Chisels are forged in 
one piece —no welded socket — from 
special chisel steel. Handles are selected 
hickory, capped with leather washers. 
Made in Firmer, Pocket, and Butt Trade Mark 
styles, in a wide range of sizes. ; 

Catalog No. 35 describes hundreds 
of popular Stanley Tools, and gives 
helpful data on their construction, care, 
and use. Write for a copy. 


No. 720 Firmer—12 sizes 
1,” to 2” 
No. 740 Pocket —7 sizes 
1 “y to 1 1 2” 
No. 750 Butt—11 sizes 
lg” to 2” 


STANLEY TOOLS 


NEW BRITAIN, CONN., U.S. A. 
“‘The Tool Box Of The World 


With today's gas, oil and tire shortages, Harley-Davidson 
4 Motorcycles assure faster, more convenient miles-per-dollar 
“ than any other kind of motorized transportation. Depend- 

able Harley-Davidsons long have been famous for unmatched 

economy. That's why their owners are extra fortunate these 
days. Whether using their sturdy motorcycles to ride to and 
from work — or in volunteer civilian defense — they're 
always sure of top performance — just like the courageous 
riders of Harley-Davidsons with America's armed forces. 

While there are no new Harley-Davidson Motorcycles avail- 

able now for civilian use, your dealer may have some 

good values in reconditioned models . . . See him today. 


SEND COUPON NOW! 


s 
1 
| HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wisconsin 
1 Send FREE copy of big 24-page ‘*Enthusiast’’ magazine filled 
1 with thrilling motorcycle pictures and stories. Also other 
i literature. Stamp is enclosed for mailing cost. 

i 

! 
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Popular Science 


on-the-Screen 
* 
Featuring, in Full Color * 


This announcement 
in front of your 


Fishes That Really Fly “sign of goed en 


° + e e ger to book Popular 
Materials Aid in Victory ety ne 
Screen regularly... 
or write us... we'll 


X-Ray Motion Pictures ask him, 


SSOeeeeeeeeunase 
x a a 
s 
¢ Please ask my theatre manager to book 
Popular Science on-the-Screen. 





























Theatre 


— 
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Produced in Magnacolor by Fairbanks . * 
ond Carlisle with the cooperation of : 4 Mail to 353 Fourth Avenue 


the editors of Popular Science Monthly. * . N 
2am : w York ; 
Distributed by Paramount Pictures { *e, ew Yo City, N.Y 
2. 
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Our Tested Shop Blueprints 
Guide the Craftsman 


ITH the country’s production machin- 

ery geared to vital war requirements, 
the home craftsman may well turn his skill 
and spare time to advantage by building 
things needed in the home, on the farm, or 
in the vacation camp. There’s fun and satis- 
faction in turning out a handsome table or 
bookcase, a serviceable boat, durable porch 
and lawn furniture, or other worth-while 
projects. 

Good blueprints insure sound design, save 
materials, and eliminate guesswork, thus 
returning more than their modest cost on 
almost any job. A partial list of our blue- 
prints follows. For a complete list, send a 
large, self-addressed, stamped envelope. An 
illustrated leaflet of boat plans will be in- 
cluded upon request. 


MISCELLANEOUS 


Auto Ski Rack, Turned Flower Basket, Ornament- 
il Miniature Wheelbarrow, 414A ae 
Folding Wall Brackets (turned), Tret'e-Clef Bud 
Vase (metal or plastic), Vacuum Cleaner At- 
tachment Rack, 408A 
Hostess Tray, Modern Book 
Hammer, Lathe Dog, 412A 
Workbench for Home Shop, 24” by 
high, 405 


Ends, Machinist's 


58” by 34% 


FURNITURE 


Combination Bench and Tilt-Top Table, (no turn- 
American Style End Table 

Four-Leaf Card or Oc 

Modernistic Folding 
quire no turning, 91 

Sewing Cabinet of 1812, 178A 

Smoking Stand, Modern, 238A 

Tavern Table and Scroll Mirror, 105 

Tea Wagon (removable tray and drop leaves) 20” 
by 30” top (turning), 13 

Tile-Top Tables (wood and metal), 


BOATS 


Camper’s Utility Boat, 11’ 2” long, canvas-cov- 
ered, for outboard motor or rowing, 281-R 
Cruising Sailboat, 19’ long, weighs 700 Ib., 
coni sloop rig; can be used with 1 to 4 h.p. in- 
board or outboard motor, 400-401-402-403-404-R 
Sectional Rowboat long two sections 
weighs 60 Ib all-wood construction; can be 
used with small outboard motor, 340-341-R 
Utility Rowboat, 13’ can also be sailed 
driven by outboard 224-R 


LEAFLETS AND BOOKLETS 
Pools 


361A 
usional Table, 239A.. . 
Screens, 4 designs that re- 


249A 


2.00 


or 


ong 


motor 


Garden Fireplaces, Furniture, and 
Hints on Cutting and Drilling Glass 
Home Workshop Index for 1941 
How to Build and Operate an 
Welder and Spot Welder 


Inexpensive 





Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 


Send me the blueprint blueprints, 


bered as follows 


or 


I am _ inclosing..... dollars 
Name 
Street 


City and State coco 
(Please print your name and address very clearly) 
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MANUAL 


from your 


48 Pages + 200 Illustrations 

“Packed with useful workshop ad- 

vice, instructive pictures, practical 

& helps and hints. Contains this 

statement from George T. Weymouth, 

Bureau of Industrial Conservation, War 

Production Board: “TOOLS ARE WEAPONS, CONSERVE 

THEM. USE THEM PROPERLY TO AVOID BREAKAGE 

AND THE WASTE OF CRITICAL MATERIALS NEEDED 

TO WIN THIS WAR.”. . . Make your tools last longer. 

Get your FREE copy of the Disston Saw, Tool and 
File Manual from your Hardware Dealer. 


HENRY DISSTON & SONS, INC., 810 Tacony, Phila., Pa.,U.S.A. 


—iWood 


/ work ers: Here it iis! Harold 


catalog! Latest uP: ‘T0- Dart IDEAS for 
SPECIAL BARGAINS 
and ALL kinds of 
ii 148 pa 20 of rare weeds in 
color. Get posted! Send only 10c 
Cc CRAFTSMAN WOOD SERVICE co. 
2729 S$. Mary St., Dept. B-24, Chicago, til. 


BE PREPARED! SHOOT NEW BENJAMIN TARGET PISTOL 


Made in U. 


Mand Pump—Longer 
Larger Grip—More a 
—Economical— Sate —Clean— Quiet. No 
smoke or fume s. Bolt A mer Fire air 
ai ot Single Shot hy 3 ‘Tb. shes $9.00; 
fled —wi pe 8810.50; 


aA 
comeressed Alr Rifles f 
Write today for complete specifications 
BENJAMIN AIR RIFLE FLE co 852 Marion St 


ts. 
Louis, Mo., U.S.A. 


MEN OF FORESIGHT realize the big pos- 
sibilities today in the building industry. 
They are aware of the coming shortage. 
They know the trend for permanent, 
firesafe construction at lowest cost. 
GET READY TO SUPPLY this demand 
in your locality. You can build up a 
complete modern plant from a single 
machine at $163.00. 
INVESTIGATE—Now is the time to get ready. Be pre- 
pared to make this extra profit. Write today for Catalog 
No. 72 and easy payment plan. 


CONCRETE EQUIPMENT COMPANY 
519 Ottawa Ave. Holland, Michigan 
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Makes Developing as Sumple as ABC! 

ad EVITA LAY £0 te 
ROLL FIlM 

DEVELOPING TANK 


The film 
adjustable spoo 
room—placed 
cover is put on and 
nce of job is then 
in day ht. The Plan 10 Tank will ac« 
all sizes from 35mm. and Bantam to 616 
ses a very economical amount of 75 


Miemical'censtantSupplicl $3.75 
MAIL ORDERS FILLED 
Weetcoucters 


32 ud Street near 6th Avenue,N.YC. 
ESTABLISHED 1898 





We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
t we will buy it and see that it is shipped to you 
promptly. Ask for details at any Western Union office. 











NRA 7/ On 


' Na: a e COMPASS 


’ 
H aiet 


HULL MANUFACTURING co., P. 0 Bor 246-E8, WARREN, OHIO 


8 Mile Range-Wide Vision 


BINOCULARS *75 


gs Days ey go. b Nas gy 
se S59 d ctrape “ 


eye # ithe Latest features e : 
net satiefied after 15 days trial, ref iENTS WANTED 


Vogue Binocular Co., 7759 S. Halsted, Dept. 544, Chicago 


PAINT STRIPING TOOL 


Try it! See the Added Beauly NY post 


rush veryone can now draw 
lie yee with paint on auto dels te ns, tlled walls, ¢ 
Inets. furnitare, tino joum & » 
4s easy te use 
tool for painting a 1/18” wide stripe acluding 
as a pencil adjustable guide, operating instructio ‘ 
paint cname lacquer, ete Patented 
t ngeabie ips are avaliable for wider 
rower cutee * 
tvery Painter and Guten Sent Own One 
Send for your Soot toda Use t If you are 
not satisfied that you have eadied character as 
* work, return the tool 
money gremetiy 
eo: Write for literature, et 


WENDELL MFG. Co. 


2543 N. Ashland Ave. Chicago, tt. 


mention TorpuLcar Scrence Montuty whe 


Lilliputian Models Win Prizes 
in Our Miniature Contest 


HERE was nothing small about the skill 
| fj up in our recent miniature con- 
test. Many of the tiny entries had such re- 
markable detail that, except for their size, 
they might have been taken for their proto- 
types. Tools predominated—exquisitely 
made pliers, wrenches, micrometers, cali- 
pers, planes, and the like were submitted. 
On the unusual side were such entries as a 
1,” long dentist's forceps, a rotary rock bit, 
and a tiny bear trap. 

A few of the projects will be described and 
illustrated in an early issue of POPULAR 
SCIENCE MONTHLY. The judges increased the 
number of five-dollar prizes from two, as 
originally announced, to three. Following is 
the list of winners and those receiving hon- 
orable mention: 


$15 award, Victor Roming, Carmel, N. Y. 
$5 a Frank T. Freeman, Ada, Okla. 
$5 ” John H. Martin, Houston, Tex. 
$5 a Wassil Olevia, Palmerton, Pa. 


HONORABLE MENTION: W. H. B ard n, Jr Her- 
ild Bartels, Dr. W. G. Bridge. George Brillinger, 
\. Gilbert Buckwalter, Stewart Cage. Jim Carver, 
J. W. Connors, Elwood Dandridge, 1 A. David 
Jack Dench, G. L. W. Dr apes P. L. Fluker 
Stanton M. Francis, Walter F. Getzlaff, H. Gleason 
Emmanuel B. Haffner, Glenn Ww Harding. Bruce 
Haverstick 4 ard E. House J. H. Hunter 
James E 1) 4 Dorothea E Kaucher 
Otto Kinzel, Melvin Koch, C. T. Lyon, William 
Mack, R. L. McBrien, Frank McCarty, E. P. Michel 
J. E. Minner, James E. Morse, Norbert R. Mum- 
bach, Emory C. Nycum, John Patterson, A. F 
owns Richard H. Plantz, A. H. Pressnall, C. A 
Preston, Joffre Raymond, James R — as 
Florence Sanquist . vy A. Schaffer 

Schretiler, Dewey Sorenson, Marshall Tr mt ered 
E. Uthoff, W. J. W wa William Walker. 


Photographers Asked to List 
Foreign Travel Pictures 


IF you have taken either motion pictures 
or still photographs anywhere outside the 
United States, you can do the Government a 
service by supplying a list of these pictures. 
A form for this purpose may be obtained by 
writing to the Amateur Cinema League, 420 
Lexington Avenue, New York, N. Y. The 
League has undertaken to locate for the 
Government as many sources as possible for 
motion-picture footage, still photographs, 
and transparencies of areas outside the 
United States. You are not asked to surren- 
der any of your pictures, but merely to 
promise that, if requested, you will give the 
Government permission to make, without 
cost to you, duplicates of any footage or still 
photographs. The quality of the pictures is 
unimportant; the Government is interested 
only in the subject matter. 


advertisers POPULAR SCIENCE 





Antitarnishing Cloth Keeps 
Silverware Gleaming 


CHEMICALLY treated cloths that can be 
wrapped about silverware, silver musical 
instruments, jewelry, and other tarnishable 
articles when they are not in use can read- 
ily be purchased, but questions are some- 
times received as to how they may be pre- 
pared at home. The flannel or other cloth is 
soaked in a solution of 1, lb. cadmium-ace- 
tate crystals dissolved in 14 gal. water, 
then wrung out and allowed to dry. 

The silverware or other objects should 
first be wrapped in their ordinary untreated 
protective cloth holders or containers, or in 
tissue paper, and the special cloth wrapped 
around the outside. This is important be- 
cause the chemical is poisonous. If it is 
allowed to come in contact with the silver- 
ware, be sure to wash the latter before 
using it. The cadmium acetate impregnated 
in the cloth combines with the hydrogen 
sulphide of the air and, because of its filter- 
ing action, keeps the metal bright. It is a 
good idea to wrap another ordinary cloth 
around the whole bundle as the treated 
cloth will then last longer. 

A more cumbersome method of obtaining 
the same result is to use a fairly large quan- 
tity of camphor, dichlorbenzene, or naph- 
thalene (moth balls or flakes). These will 
prevent entry of air if the articles are 
wrapped with them in a tightly closed box. 


Coloring Drab-Looking Stucco 


ANYONE looking for a simple and inex- 
pensive method of coloring drab-looking 
old stucco might try the following method. 
The writer used it on a house in Syracuse, 
N. Y., ten years ago, and the color is as 
clear and uniform as when first put on. 
Masons have asked on several occasions 
how to duplicate the results. All that was 
used was a dry mineral color, a little plas- 
terer's lime, and water, mixed in the pro- 
portions of about 1 Ib. color, 14 Ib. lime, and 
2 gal. water. This was well stirred and 
applied like thin paint with a whitewash 
brush to the thoroughly dry stucco.—D. H. 


Steel Wool Erases Price Marks 


IN A LARGE supermarket where every ar- 
ticle has to be marked with the price, we 
tried various methods of removing the 
marks when it was necessary to make 
changes. We soon found that the most con- 
venient eraser was a piece of steel wool. 
It can be used even to remove black draw- 
ing ink from paper labels, cans, and card- 
board packages.—VERNE F.. BUDBILL. 


ENROLL 


IN ACTIVE SERVICE 
ON THE HOME FRONT 


.. by cycling to work, shopping, visiting. 
You'll save fuel and maintenance costs, 
save on vital materials, avoid parking 
worries, and enjoy the travel pleasure that 
only cycling can offer and you'll find 
it a practical, efficient method of local 
transportation. Whether you decide on 
a new Shelby Americycle—now at your 
dealer's—or tune up your present Shelby, 
get out your bicycle now . and put it 


into active service! 


SHELBY 


TRANSPORT 


Valuable tips on bicycle care and riding that will 
help you use your bicycle to the fullest, keep it in 
safe condition, contribute to riding comfort and ease. 


@ ASK YOUR SHELBY DEALER OR WRITE 
THE SHELBY CYCLE CO., Mack Ave., Shelby, Ohio 
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You'll want this Big FREE 1942 Book that 
shows Everything in Radio! Here's every- 
thing you need for radio servicing, for 
experiment, for instruction in the science 
of modern Radio! More than 15,000 quality 
radio items—replacement parts, books, tools, 
lab and experimental equipment—all at the 
lowest prices! Send for this FREE Catalog 
now—and don't miss the two big book 
values described below—They're a “must” 

ALLIED for Everyone in Radio! = 
Radio Builders’ Handbook. 

a: ee me Ome Everyone in radio needsit 10° 
Radio Dictionary. Complete, 

Cc @] R P. valuable, definesall terms 10¢ 


833 WEST JACKSON DEPT, BAIR CHICAGO 





What is Cleveland's most convenient hotel? 
HOTEL CLEVELAND, OF COURSE. 
And where is Hotel Cleveland? 


On the Public Square, and connected by 
covered passage to Union Terminal, 
Terminal Garage; close to stores, office 


buildings, Public Auditorium and Stadium. 


We'd like to welcome you on your next trip. 


HOTEL CLEVELAND 


Cleveland, Ohio 





y WINN’S NEW IDEA 
1 fi 


CHEMICAL KITS and APPARATUS @ 

OUTFITS FOR STUDENTS, BIG VAL- e 
> UE. FREE LITERATURE and CATALOG 

of CHEMICALS & LABORATORY SUP- @ 

PLIES. Send 3c for return postage. e 


3 s 
I> J. H. WINN MFG. CO. 


4 DPA Dept. 108—124 W. 23 St., N. ¥.C. @ 
4 eeeeeeeeeee 





WELL-BUILT 


meer a erve bette 


“ >t makers and machi . 
GERSTNER TOOL CHESTS 
542 Columbia St. Dayton, Ohio 





WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 


“EVEREADY” FRESH DATED BATTERIES 
The word “‘Eveready’’ is the registered trade-mark of National Carbon Co., inc. 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 











Produce Current, same as City Power Lines. for FARMB 
SCHOOLS, THEATRES, PUBLIC BUILDINGS 
Operate Lights, Radios, Motors, All Applances 


Over @ STOCK MODELS — 558 to $6,000 Wares 


Manual Full Automat and Sel! Starting §% up 
Seppet — COMPLETE. READY tor OPERATION 


THOUSANDS IN USE IN ALL PARTS 
OF THE WORLD 


Write for Complete Detatte. 


D. W. ONAN & SONS 


1490 Reyslsten Avenue MINNEAPOLIS. MINN 











Winged Attackers 


(Continued from page 63) 


themselves together into snock troops of a 
tougher, more dangerous type than have 
ever before been imagined. 

None of the foregoing is to be taken as 
disparagement of the parachutists. In any 
large-scale airborne operation, they will be 
right there, landing under the protecting 
fire of the glider troops and in some in- 
stances breaking the ice themselves. The 
transport planes slant in, coming low in a 
shallow dive with the men jumping in rapid 
succession, so that the last man jumping, 
from a height of less than 500 feet, may hit 
the ground first. They land armed and fight- 
ing, too, though their weapons must be 
lighter; and their pockets are loaded with 
grenades and TNT. 

But the parachute trooper has many other 
special uses too. Once he has learned to 
jump, and been drilled in infantry tactics, 
his training has only begun. He is a fighter 
of the more individualistic sort, a kind of 
inland commando, a hellion to make general 
trouble behind enemy lines. Surprise, sneak 
missions are his specialty. He must know 
how to blow a bridge, steal a locomotive, 
drive any car or tank. 

Cargo planes have many of the advan- 
tages of gliders, and can carry even heavier 
equipment, but they need a bigger place to 
land. Once a stretch of plain or tilled ground 
has been seized by the advance forces, the 
air-landed troops can come in. These planes 
have low stalling speeds, and their tricycle 
landing gear makes them pretty stable even 
on fairly rough ground. If they crash, they 
are simply hauled aside to make room for 
more. 

Once the operation has expanded to the 
point where it encompasses an airport and 
can land troops under protection, of course, 
everything becomes much more simple, 
though still supplies would have to be 
dropped by parachute to avoid traffic con- 
gestion. The job then becomes one of air 
transport, such as that which reinforced 
and supplied Rommel’s army in Libya and 
maintained Nazi resistance last winter on 
surrounded outposts of the Russian front. 

All three types of airborne troops would 
work together in any major operation. Their 
co-ordination, among themselves, with their 
bases, and with their bomber and fighter 
support overhead, presents problems of staff 
work and communications which would have 
been an impossible nightmare to the com- 
manding officer of a few years ago. 

To get some notion of this, let us consider 
a simple problem of a sort which is doubt- 
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less confronting the airborne commands this 
summer. 

Modern battle lines, such as have de- 
veloped on the Russian front, are many 
miles deep, with a maze of slit trenches and 
barbed wire entanglements covering the en- 
tire countryside, and strong points so placed 
that they command almost every inch of 
strategic ground with crossfire. 

Our problem is to find a point toward the 
rear which can be weakened, neutralized, or 
taken over, to prepare the way for an as- 
sault of mechanized troops cutting through 
from the front. The first step is several days 
of heavy bombing over extensive territory. 
Every time a gun emplacement reveals it- 
self by antiaircraft fire, the observers mark 
down its precise location. Thus the strong 
points are revealed. 

Several places are to be attacked at once, 
for some of the attacks will fail. The most 
successful of them will get support, men, 
ammunition, guns, and finally food to eke 
out their scant emergency rations. All these 
places and many more are bombed, keeping 
the enemy guessing. 

Every air field in range is in full use, roar- 
ing with traffic. The gliders and jumping 
planes for the first wave are scattered at a 
dozen different places; from one field it 
would take hours just to get the armada 
in the air. 

As the gliders slant down, at 100 miles an 
hour, the final wave of bombers roars in 
from the rear, blanketing their landing 
point with a terriffic scattering of explosive. 
While the dust and debris are still flying, 
and the defenders are ducked down in their 
foxholes, the gliders land. 

Up to this point everything is on sched- 
ule, all according to plan in the utmost de- 
tail, a tremendous job of staff work and 
preparation. But after the first waves of 
gliders and parachutes land, the rest is ex- 
temporaneous, based on what is seen by the 
air observers overhead. 

At one point the attack is being repulsed. 


Forget it. Over there the glider troops are | 


succeeding moderately well, holding their 
ground. But here in a third place they are 
really having success. That's the place for 
reinforcements. Pour in more parachutists 
and the cargo planes! 

Back at the command post all strength 
is being poured into the soft point that has 
developed, making it grow bigger and big- 
ger, a cancer in the enemy’s back, weaken- 
ing him for a penetration of tanks. 

Bear in mind this is a simple operation. 
As for an airborne invasion of England or 
the Caucasus, or of Europe—that would 
be really complex. It would be fantastic. 
But so was everything in this war, just be- 
fore it happened. 


| 
| 





“He says it's his patriotic duty 
to clean out the radiator 
with Sani-Flush" 


Don't risk damage due to car overheat- 
ing. Sludge and rust clog the radiator— 
may lead to expensive trouble. Sani- 
Flush cleans out impurities. Does it 
quickly, easily. Costs only a few cents. 

Don’t take chances on just flushing 
with water. Sani-Flush is thorough. Use 
it yourself, or ask your service station. 
Sani-Flush is absolutely safe in auto 
cooling systems, when used accord- 
ing to directions on can. It’s in most 
bathrooms for cleaning toilets. Sold in 
grocery, drug, hardware and 10c stores. 
The Hygienic Products Co., Canton, O. 


Sani-Flush 


CLEANS OUT RADIATORS 


7 


| DOOR-EASE 
STAINLESS STICK LUBRICANT 


EASES STICKING DOORS 


Use Door-Ease — like a crayon — for things 

that stick or squeak ...doors, diawers, win- 

dows, latches and friction catches, screws, 

zippers, etc. Clean, weather- proof, 

long lasting ! — Door- Ease Mfrs., 

Muskegon, Michigan. 

in metallic container at Hdw., Auto 

Accessory, Dept., and Dime Stores. 
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DRILL PRESSES 


In producing many of 
Uncle Sam's best weapons, 
someplace along the line 
you || find Atlas Drill 
Presses. Sound engineering 
of the floating drive spin- 
tle plus smooth SKF ul 
bearmgs keep Atlas Drill 
Presses im continuous accu- 
rate service, 


ATLAS PRESS CO. 

KALAMAZOO, MICHIGAN 
LATHES - DRILL PRESSES - SHAPERS 
ARBOR PRESSES - MILLING MACHINES 


ny POWER banjo aptly LENS KIT $2.25 


ar own high pe te 


_— 4s 


lens and two il, a. eater 
teal eyepieces SOX and 100X ment guarant | 
BROWNSCOPE CO., Dept. 68, 125 W. 45th St.. New York, N.Y 


iy ARC- WELDER | \\/ 


ow — asd or Heavy Work 


x 4 a tt ts ‘ : 
LEJAY MFG. CO 3323 LeJay Bidg.. 


a a a a a a aes 


* 
Keep 


* 


Faith With * 
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Protect The Families 
of Navy Men! 


To care for Navy men and their families— 
this includes the Marine Corps and the 
Coast Guard Welfare)—the Citizens’ Com- 
mittee of the Navy Relief Society is asking 
for your help. Give generously to your local 
Navy Relief Committee. Give today! 

Check should be made payable to Navy Re- 
lief Society and sent to Citizen’s Committee, 
730 Fifth Avenue, New York, New York. 





Minneapolis. Minn. 


Magnet Picks Up Steel Wool 
Left on Finished Surfaces 


WHEN steel wool is used to rub down 
coats of shellac or other finishing materials, 
it is almost a toothbrush-and-tweezer job to 
remove all the small, broken particles from 
tne corners, moldings, or turnings. After 
brushing out all you can, merely run a 
strong magnet over the entire surface. 
You'll be surprised at the number of bits of 
steel wool you can pick up which otherwise 
would have become embedded in the finish. 


Lathe Tailstock Tool Bores 
Holes in Wooden Blanks 


HAVING to bore a large number of accu- 
rate 2” diameter holes 1” deep in 4” by 4” 
wooden blanks, I made the tool shown. The 
blanks are secured (Continued on page 218) 


OISCARDED 
ORILL SHANK — 
TO FIT TAIL- 
STOCK SLEEVE 
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FREE! -amous 
BLUE BOOK CATALOG 


DICE « CARDS 


Perfect Dice, Magic Dice, 
Magic Cards—READ THE 
BACKS—Inks, Daubs, 
Poker Chips, Gaming 
Layouts, Dice Boxes, 
Counter Games, Punch 

boards. WRITE FOR 
CATALOG TODAY. 


K. C. CARD CO. 
1222 W. Washington Bivd., Chicago, til. 








REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operates Over 15,000 sold in the last 
year Now is your chance to buy the New Im 
proved 1942 model kit for $6.95. ABSOLUTE 
LY COMP L bE TE with coil, condenser, plug, in 
structions, et t a screwdriver needed. For 
boat l P midget cars, et All parts guarar 

teed. "end only $1—Shipped Collect C.0.D. same 
day. Send for Free circular or 6c for Jumbo cata 
log of hundreds of plane, boat and hobby items 


GHQ MOTORS, Dept. S, 40 East 21 St., New York, N.Y. 











ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usua! remedies have failed? Learn 
about a new trustworthy. modern 
treatment method This marvelous 
completely explained in the Ball 
Write today No obligation 


5100, Excelsior Springs, Mo. 


non-surgical 
treatment is 
Clinic’s FREE Book 
BALL CLINIC, Dept. 


NEW Grinding Attachment 


For 8 to 16° Metal Lathes. Build it Yourself. 


At last, a precision gri 


terma and erterna/ gri i 
Accuracies to .00¢ Mirror finish easily obtained nding 
valves pustone bushings, shafts hard or soft, holes, lathe 
centers arpens reamers —— utters. Does eccentric 
drilling _ 
workshops, gar t 
1! lustrated fol ter and pric € "list “¥ suppleme 
fention your lath 


Huron Machine & Tool Co., Dept. C-8, Yale, Mic 


pe pliohes: 





WANT a permanent busi- 

ness profession of your 

wn” Then become a foot 

curvectioniet. Earnings of 

me _, and women in this 
ee 


ded profession 

run as high as $50.-$100. weekly after a lew weeks home training 

not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 47th year, Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


Explaining 
materials. 
e all in © 
oper 
eons 
bound manu 


ur stars 
and thank yo jreds © 


‘Il use every 
. ou've got 


you get gnd 


Get this Handy OFRIMITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


es any Ohm's 
Problem with 
setting of the 
> Requires no 
knowledge 


es, Wattage 


ind 


Send only 10¢ in coin to cover cost of handling. 


OHMITE MFG. CO., 4955 Flournoy St., Chicago, Ill. 





BOOK and CASE 
OF EXTRA 
cost 


FRANKLIN pRooUCcTS CO., 260 H. stapte Grove Ave., Ft. Wayne, ind. 


WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS —GRINDS—SANDS— SAWS 
POLISHES — SHARPENS — CARVES 


rae new wees ELECTRIC TOOL r the A anc nd est power 
eve e Ar 2 for ‘ cisior 





e designs Handle 8 any 
»y8-Plastics-Glass-Stee r ‘ 
ates! abc or. Plug intoany socket A‘ ty 
neh capacity. Ball bearing thru > 
jared mats oe. STANDARD MODEI ‘with ™ 
y Fy rent accessories, instantly in 
only $9.95 


‘tne —_ ORILL-TOOL — a full year’s guarantee 


FREE. Accessory outfit (Value $2) include Is, mounted 1 inch 
jer, sanding discs. cut d brush. A ishin 
FR s 


“ bur, et FE with each tool ordered | +H We p postage. 
10-DAY TRIAL—MONEY BACK GUARANTEE 
Paramount Products Co., Dept. 8-C, 545 Fifth Ave., New York 


The best investment you can find: Defense 
Bonds and Stamps. Buy them regularly 
—Buy Defense Bonds and Stamps— 


Savings 


l-sized. a 


t it. ty * will 
dollars in helping 


be worth hun hold the big pay jobs- $900 


r money re- 


; 5 Days Approval. 


not satisfied. Order now at on ly 


| wosant BROS. CO., Box P-82 
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AMAZING NEW ELECTRIC 
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Light Socket 
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ork of Also by garages facto 
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Your present power bill 
will buy a WITTE that 
produces power and light 
for lc a K.W.H. Save up 
to 75%. A Size for Every 
Need. Write today for 
finance plan literature 
and name of dealer 


WITTE ENGINE WORKS, iansss "cry? “No: 


BLACK-OU T— 


LUMINOUS PAINT—APPROVED FOR 
BLACKOUT 22S rurne henes 





w“ k ul 
SCIENTIFIC a alae PRODUCTS, 1900 
PATTERSON AVE. » Cnicaco. 


tc Electr hai 


te ct val uab e tk ols from thieves one 
st El ro Etcher BURN 
permanently 4 
EF 


cents postage 

se . money back 

not ghted Electro Name Etcher, 
Dept. c- "303. Guader ave. , Cincinnati. 0. 


= T7 ER EE TRAILER PARTS CATALOG 


save you money on—axies, springs. wheels, 
windows, sinks, water pumps, brakes, re- 
rs eds wn pa. egy | c_ on. 


; “NATIONAL | trailer "EQUIPMENT. ‘co. 
tadkirneln Fs te pms, ‘100 $ 5—7is N. Seventh st. “i liwaukee, Wis. 


WORLD’S LOWEST PRICED 


ADDING MACHINE “secessisc 


IDLAL FOR BUSINESS OR PERSONAL USE QNLY $250 


ARANTEED ACCURATE Not a toy 
Operate iy a finger flick. Adds, sub- Veres. Geer 
, MONEY 
Income Tax and School use. MONEY 
3 ess oe Postman 
only $2.50 pive po (Send outside U.S.) 


Money back in 10 Gaysit not delighted. AGENTS write. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 421, P. O. BOX 1118 CHICAGO, ILLINOIS 
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to a buffer or waste piece of wood, which is 
screwed to the faceplate of the lathe, and 
the desired hole roughed out by hand to 
within about 1/16” of actual size. The 
special cutter is then brought up and fed 
through the blank with the handwheel of 
the tailstock. Once the cutter is adjusted 
for correct diameter, any number of blanks 
can be bored out in exact duplicate of the 
original.— FRED STRICKLAND. 


Marking Prices or Numbers 
on Cast-Iron Articles 


PRICE marks or 
stock numbers may be 
marked temporarily 
on cast-iron or other 
metal articles with an 
ordinary lead pencil if 
a background of white 
is first applied with a 
stick of soft chalk. 


Restoring the Body of an Old Rug 


WHEN an old rug loses its body and be- 
comes limp, turn it over and give the bottom 
a good rubbing of casein glue, mixed rather 
thin. Allow it to dry for twenty-four hours. 


Holes Punched in Monel Metal 
to Make Drilling Easier 


MONEL metal is so tough that heat suffi- 
cient to burn the end of a drill bit is gener- 
ated when ordinary metal-drilling methods 
are used. When you have to drill the sheet 
metal, punch a small hole through it first, 
and then use the drill bit to enlarge the hole 
to size. Use a slow drill speed and feed. 
Lard oil can be used as a lubricant.—W. B. 
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Ship-Model Rail Stanchions 
Easily Formed of Wire 


STANCHIONS for ship models can be made 
from stovepipe or soft iron wire. Cut the 
pieces to length, allowing enough extra for 
inserting in the deck. One end of each piece 
is then flattened in a 
vise; a hole is punch- 
ed through with a 
needle point, and it 
is enlarged with a 
drill to the desired 
size. If double stan- 
chions are required, 
the second flat point 
can be made with a 
flat punch or a nail 
set.—R. L. H. 


USE FLAT PUNCH 
TO FLATTEN 


Model Pulley Blocks Shaped 
Quickly by Strip Method 


PULLEY blocks of any size for ship models 
can easily be made in quantity by the meth- 
od illustrated. Use hardwood such as rock 
maple or birch. Scribe all four sides of a 
strip deeply with a marking gauge, being 
careful not to split the wood. Mark off, drill, 
and cut apart individual blocks; then round 
off and shape the edges with a sharp knife. 
Finish each block perfectly smooth on a 
sanding block.—PAUL H. SMITH. 





SCRIBE WITH 
MARKING GAUGE 7 








MARK LENGTH OF BLOCKS 





FILE AND CuT 

APART WITH KNIFE 
= saan ‘9 aan aon 9 “9 9 'p 
ot] fmm] deed — od 
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Catgut Ukelele String Makes 
Durable Necklace Cord 


A FIVE-CENT ukelele E string of the catgut | 
type makes an e>:cellent cord for restringing | 
a bead or pearl necklace. Thread the parts 
on the dry catgut, then soak the ends of the 
latter for two hours between the folds of a 
damp cloth before tying the knots at the 
clasp ends.—K. F. KEITH. 


Please mention PorpuLAR SCIEN 


Only Indian has Spring Frame's flight-smooth riding, easier 
hondling, faster getaway, surer control. See your Indian dealer 
for some swell “buys’’in reconditioned machines. 


ASK YOUR DEALER FoR FREE sooxtet > 


Jam-packed with ideas to help you get more out 
of any make of motorcycle. Ask your local Indian 
dealer for a free copy, and Indian literature. 


INDIAN MOTOCYCLE CO., SPRINGFIELD, MASS 








DRILL PRESS OWNERS 


HERE’S 1 TOOL WITH 5 DISTINCT USES 
BY THE BARRON MULTI-PURPOSE 

} ROTARY WOOD PLANER 

PLANES & SURFACES + PANELS & BEADS 3 50 

ROUTS & GROOVES « RABBETS + TENONS 


COMPLETE 
Converts ANY drill press in- STEEL TOP AUXILIARY 
wo nsicetenoner ste. surtace finishes DRILL PRESS TABLE 


paneter, tenoner, etc. Surtace finishes 
all types of tough grained and knotty Has 
surfaces to agate smoothness. Safe! ing 

Guaranteed ee ss to drill press. shaper and many other 
Thousands no in use. SOLD ON important workshop 

MONEY BACK GUARANTEE. Full re- uses—a real buy at $595 
fund on 5 day trial. Myr ag paid ~ 

on receipt of $7.50—or C.0 you 

RISK NOTHING. Free lecareture. 


BARRON TOOL CO. 
370 Archiiects Bidg., Detroit, 


300 sq. in. smooth work 
surface. Equipped for 


Mich. 





CLEMSON BROS. INC. Dept. S-8, Middletown, N. 4 
Enclosed find dime for bargain hack saw booklet, “Metal Cutting”. 
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Attractive Cabinet Conceals Old-Style Sewing Machine 





tg VENEER 
LUED OVER 
FRONT EDGE‘ 











OUR sewing machine, although in excel- 
lent condition, is of the old-fashioned treadle 
type, so I made a modern plywood cabinet 
into which it could be rolled when not in use. 
The top and the ends are 4%” Philippine ma- 
hogany plywood, but walnut, gum, or any 
wood could be used to match other furni- 


The doors are of the same wood %” 
fir plywood. Exact 
upon the machine. 
is 40” long, 21” 


ture. 
thick. The back is \” 
measurements depend 
In this case the cabinet 
wide, and 32” high. 

Cutting the mitered joints on the top and 
the ends is a ticklish job if you have no 
power saw, but a planing mill will do the 
job at trifling cost. The top is then glued 
to the ends and held with clamps until dry. 
Two steel angle braces screwed on the in- 
side of each joint will strengthen the job. 
Cut the fir plywood back to fit inside, and 
glue small blocks of soft wood 4” inside 
the back edges of the top and ends. The 
back is nailed to these blocks. 

The next step is to conceal the front 
edges of the top and ends. If you cannot 
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easily obtain mahogany veneer, you can do 
as I did. From narrow pieces I had left 
after the top and ends were cut, I ripped 
off strips a little wider than 4%” and soaked 
them in hot water. Then I carefully 
stripped off the mahogany face wood and 
dried it thoroughly. These thin strips are 
fitted on the front edges of the cabinet and 
glued, then sanded down to exact size. 

The doors should fit closely at the top 
and sides and come within '.” of the floor 
at the bottom. When closed, they are held 
by small bullet-type catches set in the un- 
derside of the top. A small block glued just 
behind the catches will prevent the doors 
swinging too far inward. Two knobs com- 
plete the necessary hardware 

Any desired finish may be used: I applied 
white shellac and wax.—B. P. SMITH. 


Clock and Figure-Four Trap 
Form Simple Time Release 


TO PULL electric switches, open kennel 
slides, feed stock at a given time, or set in 
motion other devices, a time release can be 
arranged by the use of an old-fashioned 
alarm clock connected to a trapper’s “‘fig- 
ure four” as shown. When the alarm goes 
off, the spool on the alarm-winding key 
pulls the string and drags stick A out of 
the notch in B, whereupon the figure four 
collapses and releases the weight.—W.H.F. 


WEIGHT 


KNOT TO 
CHECK FALL 
OF WEIGHT 


FIGURE=FOUR 
RELEASE 
(SIDE view) 








CORD FROM 
SPOOL TO 
ATTACHED TO TRIGGER STIKK 
ALARM WIND= 
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BUMPERS, 

\ dl a BAS ALS WELD FENDERS, 
CYLINDER BLOCKS, 

HEAVY DU BODIES, FRAMES, ETC 

|Does Farm, Factory 

and Home Repairs 


aeEvery Farmer should have a 
-Dynamic Welder for machine- 


4 ~= 
sie ’ ird ¢ . 

e marve s Dvnamie Super-Charge “dl @ry and home repairs. The 
Transforr ~ Type Welder complete— = Dynamic is light and easily 
! ig into light socket. The “portable. IT SAVES TIME 
oes s both metal candc ar- “AND MONEY. You can make 
mar welding. Y ou < an also solder big money doing repair jobs 

" yraze on the lightest material r - SY PAYMENTS for others 
Wenn on IRON. STEEL. Tm, BRASS, COPPER AND ALL OTHER METALS 
he yme instructions you can fit yourself to AGENTS WANTED! 


I he 
obs “Bic PAY 1N BOOMING WELDING INDUSTRY. Once 
t. you are al! set in this profitable field. In a yeara Get our big profit plan 





S woe 1 A woo te un 6c aday. Write for FREE particulars TODAY and 10 - day ay offer. 


D nan We the Dyn 
DYNAMIC WELDER CO. 2226-UE, Silverton Road, Chicago, Ilinois | <4 fo" st TODA 
Wonders Through The 
M . R O S C O P E Vi PACKED WITH SUPER BARGAINS 


Choose from hundreds of money saving 
4 new book which tells you all about 7 values in famous Lafayette Radio Sets—Com- 
MICROSCOPY furn an inexpensive mi | Me binations —New Inter-communication and 
croscope on hundreds of specimens with 4 P.A. Systems—Standard Radio Parts, Tools 
in a stone's throw of your front door and Books Experimentors Equipment—Bargain 

you step off into a new world of wonders. Complete OVER kits in repair and replacement parts 

Manual for amateurs. How to use equipment. secure THE BEST AND NEWEST IN RADIO 

ind preserve specimens, take photomicrographs, etc. 


Numerous illustrations. Full cloth bound $1.00 Only because, of Lafayette jominant post NEW CAMERA 
POPULAR SCIENCE MONTHLY, Dept. 32, 353 Fourth Ave., New York, N.Y. rs of service ssible to offe CATALOG 
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TRY OUR SIGHT TESTERS! Complete 

Grace your face with good looking — 
SELECT for yourself 
from the coe Ge 
in our catalog t! 
that look best on you. 


MONEY-BACK Guarantee! 
Wear our glasses on trial Broken Glasses 
16 days—if not fully satis- REepaiRED. Dr. of 
fied yourmoneyrefunded. Opt, supervises. 


U.S. EYE-GLASSES CO., 1557 Milwaukee Ave., Dept. 8-42, Chicage 
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AKE BIG MONEY 7 HOME! 


NEW INVENTION 


i 
wie f 3 


g} big earrings at HOME, Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc., with durable, sparkling, new 
coat of metal—with stroke of biush. casy, 


a eye 
em “| simple, quick. Genuine Gold, Silver, Nickel, 
I A aT] Cadmium, etc. Everythi furnished. Outfit 
y complete, ready for use. No shop required. 
-7¢ ’ Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 


Steady repeat. Machine can Re a toe in 
0 week, Send TOI DAY for F MPLE 
and illustrated BOOKLET — a can have 
life income from a business 4 YOUR OWN 
SAMPLE and A 


ilt upon satisfied customers. Act at once! 


BOOKL 2 y WARNER ELECTRIC COMPANY 


Ln 215 W. Ohio St., Chicago, tll., Dept. 221 




















Just Published! 
Tinkering 
With Tools 


New Revised Edition 

* 16 BIG CHAPTERS 00 

* 260 PAGES RYZE 
Money 

* 215 ILLUSTRATIONS NOW 

* FULL CLOTH BOUND 


You'll save money 
doing your own home 
repairs — and have 
lots of fun in the 
bargain! 


TINKERING WITH 
TOOLS tells you ev- 
erything you need to 
know about tools, 
wood joining, mason- 
ry, electric wiring, 
painting, plastering, 
shingling, and plumb- 
ing. It shows you how 
to repair faucets, 
valves, traps and flush tanks, how to refinish floors 
and furniture, how to work with cement, concrete 
and bricks, how to re-new sash cords, how to sten- 
cil and stipple walls, how to wire electric circuits, 
how to lay sidewalks and hundreds of other re- 
pairs and improvements around the house. Never 
before has so much valuable information been 
crammed into one big cloth-bound book to sell for 
only $1.00. Books of similar size usually sell for 
$2.50 or more! 


SEND NO MONEY NOW! 

Just mail the coupon below for your copy of 
TINKERING WITH TOOLS! Pay the postman 
only $1.00 plus a few cents postage, on delivery. 
If after ten days’ examination, you are not com- 
pletely satisfied, simply return the book and we'll 
gladly refund every cent you paid! 


MAIL COUPON TODAY! 


| POPULAR SCIENCE - Dept. 82 | 
353 Fourth Avenue, New York, N. Y. | 
Send my copy of the new 260-page-cloth-bound, re 
vised edition of TINKERING WITH TOOLS. I will | 
| pay postman only $1.00, plus a few cents postage in | 
full payment, on delivery. I understand that, if dis 
| sati:fied, I may return the book within 10 days for | 
| full refund 


| Name 


! 

noe 

| Address souses | 
| 

| 


TINKERING 
wok TOOLS 


” 
wow eevesee corre 





wen’ 4 sayLo® 


City State 


(i you preter te enclose $1.00 cow, we pay postage. Some refund privdege) 
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With the Inventors 


O SLOW a plane for a landing in re- 
stricted space, James G. Ray, of Hat- 
boro, Pa., offers an “air brake" of 


startlingly novel design. Projecting behind 
the tail assembly, a propeller-shaped ap- 


pendage normally is held stationary, with 
its vanes set in the direction of air flow. In 
landing, the pilot releases the brake and the 
rotor, whose vanes now turn to catch the 
air, begins to revolve. Force required to turn 
the rotor acts as a drag upon the plane and 
allows it to settle slowly to earth, the in- 
ventor declares. . . . TROUBLESOME VIBRATION 
from automobile engines, refrigerators, 
washing machines, and industrial machinery 
of all kinds is said to be suppressed through 
a new system developed by George A. Rubis- 
sow of New York City. In principle, his plan 
is illustrated in the bottom view, which 
shows a base support for a stationary ma- 
chine. Instead of using a single layer of 
elastic material to cushion vibrations, he 
employs two lay- 

ers, sandwiching 

a heavy slab of 

lead or stone be- 

tween them. The 

inertia or resist- 

ance to motion of 

this slab, he main- 

tains, largely ab- 

sorbs vibrations 

that otherwise 

would be trans- 

mitted to the 

floor. This anti- 

vibration scheme 

ANT! VIBRATION can be adapted 
mee poo to objects of 
ANTI VIBRATION many shapes, 
RIGID BODY such as the auto- 
mobile steering 

wheel pictured. 

For the heavy layer, the inventor suggests 
such alternative materials as ordinary gray 
cast iron, and mixtures of mercury or bronze 
with other metals. The cushioning layers 
could be made of rubber, felt, hair, metal 
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shavings of springlike effect, sawdust, cork, 
or wool. ,. . GOLFERS MAY TAKE A TIP from 
professionals, to get extra length in their 
drives, with a portable heater invented by 
W. D. Hampton, of Greensboro, N. C. Know- 
ing that a ball at summer temperature will 
have a flight 20 to 25 yards longer than that 
of the same ball at 30 degrees, the “pro” 
warms his golf 

balls in a bow! of 

hot water in the 

locker room be- 

fore use. To ac- 

complish the same 

purpose, a new 

portable heater 

may be attached 

to a golf bag or 

carried separate- 

ly. The balls are 

kept in a tubular 

screen container, 

nearly surround- 

ed by a heating 

pad of chemical 

type. When wa- 

ter is added the 

chemicals give off 

steady heat, pro- 

viding a supply 

of warmed balls 

throughout an entire day of play. Slits in 
the flexible bottom provide for inserting a 
ball, and a heated one may be removed by 
sliding back a cover at the top, as illus- 
trated. ...AN IMPROVED VARIETY OF SIDING 
for exterior walls has been devised by H. T. 
Seymour, of Easton, Md, In applying stand- 
ard siding with 
nails spaced 16 to 
24 inches apart, 
he points out, 
exposure to the 
elements even- 
tually produces 
cracks spreading 
from the nail 
holes. Therefore 
he substitutes a 
special type of 
siding, whose in- 
ner side is grooved 
to interlock with 
a nailing strip. 
When these are 
secured and 
joined, as _ illus- 
trated, each 
length of siding 
receives double support, at top and bottom. 
Moreover the scheme leaves no exposed 
nail holes, preventing attack by sun, wind, 
and rain, and offering a more sightly ap- 
pearance. 
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EASY TO READ—easy to clean, unconditionally 
guaranteed for one year. The crack-proof white 
surface is bonded to the steel—protects it from 
rust. 25, 50, 75, 100 ft. lengths. Sold by hard- 
ware, building material, mill supply dealers every- 
where. Write for folder. KEUFFEL & ESSER CO., 
Hoboken, N. J. 
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STEEL MEASURING TAPES. 


NEW PRODUCTS WANTED 


Complete Manufacturing Facilities, Competent Sales 

Organization, Post War Household Appliances Pre- 

ferred, Quality Hardware & Machine Corporation, 
RESEARCH LABORATORY 

5849 No. Ravenswood Ave. Chicago, I, 





Send for new FREE catalog of complete 
line of Machines, Motors and Aessssestes 


__ WALKER. TURNER 0., me 282 Berchman St.. Pi 
=== 
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A Necessity 

for Air-Raid Wardens 
and Spotters; a 
Valuable Hand- 

book for Everyone 
Interested in Aviation 


HIS brand-new Second Edition of the 

AIRCRAFT SPOTTERS’ GUIDE is 
exactly what you need in today’s emer 
gency! If you are a volunteer air raid 
warden, “spotter,” or employed in any one 
of the many home defense tasks assigned to 
civilians, you will want to become thorough 
ly familiar with these newest types of war 
planes used by the belligerent nations— 
American, Allied and Axis planes. Even if 
you have not been assigned any specific 
duties, you should have this knowledge of 
planes as a measure of preparedness and as a 
guide to correct action in case of emergency 

This Second Edition of THE AIRCRAF1 
SPOTTERS’ GUIDE is new from cover t 
cover and is edited by Harold E. Hartne 
Lieut. Colonel (inactive) Army of the U. 
formerly Chief of Training, U. S. Air Cor 
It contains the latest Army and Navy inforr 
tion covering the world’s fighting planes. 


Shows All Recognizable Characteri 


This valuable 100-page book describes and illustr 
British war planes, 15 German planes (including 
bomber Dornier DO 217E), 12 Japanese planes, 
Zero” Fighter and the latest model Jap 4-engine 
American planes, 12 Italian planes, 3 French pl 
planes, and the Norwegian “Northrop N-3PB.” N 
shown exact, authoritative photographs of all the 
you are given specifications, markings, and other 
assist you in positive identification either when v 
or on the ground. Silhouette views show each plan: 
ferent angles. A quick-reference index is included 
THE AIRCRAFT SPOTTERS’ GUIDE is ina 
book size, measuring 534 by 9 inches, with rounded 
easily be carried in coat pocket or supply bag. It 
the desk of every warden post, every civilian traini 
every school warden, and wherever alertness is 
Rush your order for a copy today. 
Copyright 1942 by National Aeronautics Cot 


UPPOSE you were an air raid warden, “spotter,” or just Mr. 

John Citizen, and saw a group of planes in the sky, would 
you know when to give the alarm—how to distinguish between 
our own or enemy planes? Do you know that the silhouettes of 
these planes identify them at great distances just as positively 
as though they were on the ground? Now you con have at your 
fingertips not only the silhouettes, but actual photographs, speci 
fications and markings of 90 of the world’s most up-to-date 


fighting planes in this 


BRAND NEW! 2np ISSUE 
THE AIRCRAFT 


SPOTTERS’ GUIDE 


100 Pages of Up-to-Date Pictures and Facts 
for only 


This new Guide has just been pub- 
lished especially for today’s emergency, 
which calls upon every citizen to be 
well-informed as a measure of pre- Cc 
poredness. Every important Allied and 


Axis plane is fully pictured and de- 

scribed. Every well-known German, Japanese, and Italian plane 
is illustrated from many different angles. Every new type of 
American and British plane is pictured. French and Russian 
planes are included. 

This New Second Issue of THE AIRCRAFT SPOTTERS’ GUIDE 
will not only be an indispensable handbook for everyone 
charged with civilian defense duty, but will provide a wealth of 
useful information and ideas for anyone interested in aviation 
as a hobby or as a career. The amazingly low price of 25 cents 
makes it possible for all to own a copy. Get yours immediately. 


SEE INSIDE OF THIS COVER FOR 
DETAILS & SPECIAL ORDER FORM 


Fi" SEE” mpc reo \ ean 
he SG hE 
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bomber Dornier DO 217E), Japanese pl 
“Zero” Fighter and the latest model 
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planes, and the Norwegian “Northrop N-3PB.” Not only are y 
LATHE BUILDERS FOR 35 YEARS shown exact, authoritative photographs of all these aircraft 


you are given specifications, markings 
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other informat 
assist you in positive identification either hen viewed in the a 
or on the ground. Silhouette views show each plane from three di 
ferent angles. A quick-reference index is included 

THE AIRCRAFT SPOTTERS’ GUIDE is in a convenient han 
: book size, measuring 554 by 9 inches, with rounded corners. It c: 
294 } ’ I sr S vce M LY hen orn easily be carried in coat pocket or supply bag. It also belongs « 
-- the desk of every warden post, every civilian training headquartet 
every school warden, and wherever alertness is the watchwor 
Rush your order for a copy today 


Copyright 1942 by National Aeronautics Council, Inc. 
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WITH PHOTOS, SPECIFICATIONS AND THREE 
SILHOUETTES OF EACH PLANE IN FLIGHT! 
NEWEST MAKES AND TYPES— 
U. S., GREAT BRITAIN, RUSSIAN, 
JAP, GERMAN, ITALIAN, etc.! 
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KEEP "EM SMOKIN’ 
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THEY TREAT YOU RIGHT... . They keep ; 
you happy because they’re Milder... they let de 
you know how good a cigarette can be because goare 


TTES 
they Taste Better. You'll like them these hot alitdhtedheme 


~~ . , [cee 
days because Chesterfields smoke Cooler. OWLS Rag 


TODAY'S MILDER BETTER-TASTING CIGARETTE 





